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Dixie Spins the Wheel of Industry 


By Winnram H. Nicuo.as 


Uilustrations by N y 


OOK ALLL, South Caroling, will never 
Ine the sme agnin. 
. The 1940 census put the population 


of this tranquil York County town at 15,009, 
Mainstavs in its comfortable economic life 
were a textile finishing mill, some cotton mills, 
a rug mill, a hesiery mill, and Winthrop Col- 
lege. which is the South Carolina State college 
for women. 

Then one day an engineer for Celanese 
Corporation of America came-to town, met 
Charles L, Cobb, president of the Peoples Na- 
tional Bank, and revenled that he was looking 
for asite for a new plant. Things began to 
hauppen. 

Last summer 1 saw the towers of a 340, 
000,000 plant of Celanese Corporation rising 
In the middle of a 1,100-acre tract along the 
Catawba River, a few minutes’ drive from 
fown (page 289), Here the plant can get 
the water it needs—100,000,/000 gallons a day. 
Late Jast year it started to produce the syn- 
thetic textile yarn, Celanese, in enormous 
quantities, 


Workers Ride 30 Miles to Jobs 


Most of the 5,000 workers will live within 
a radivg of 30 milés from the new pilot. 
Hundreds now ride to their jobs in their cars. 
Others come in special buses. Many mare 
live in new homes in a real-estate develop- 
ment between the plant site and Rock Hill. 
And the town itself supplies its shure of the 
employees. 

Rock Hill floated a 53,000,000 bond issue 
in wien streets and extend walter, sewer, 
nnd power lines: Businessmen enlarged anil 
apriced up their stores. Mr. Cobb trans- 


‘ational Geographic Photographer J. Baylor Roberts 


farmed his olf, conservative banking house 
into a gleaming combination of tile fucring 
and brass tellers’ cages, and tnstalled an air- 
conditioning svstem. 

Rock Hill wee definitely on the map of 
Southern indistrial progress. 

New Fuctories Blanket Dixie 

Establishment of this big plant in a small 
South Carolina community & not an isolated 
instance. In a trip through the Carolinns, 
Georgia, Alabama, Tennessee, Mississippi, and 
the port of New Orleans, I found on all sides 
simular examples of the amazing industrial 
development of the South.* 

To cover a cross section of Dixie, T fol- 
lawed for the most part the $,000-mile net- 
work of the Southern Railway Svstem, which 
serves the South trom Mason and Diwon's 
line to the Gulf and from the Atlantic Ocean 
to the Mississippi River. 

In the lost three years more than 1,000 
new factories, 100 large warehouses, and 300 
substantial ndditions to existing plants have 
sprung up alongside its tracks. 

Magnolit and moonlight still supply the 
motive for the Southern symphony, but it is 
played today to an ever-increasing accompani- 
ment of humming spindles, throbbing paper 

"Ser, im othe Natasa, Goocearaw Manartwe: 
“Loulana Trodes with the World,” by Frederick 
hienpich, rk mee 47; “Muchines Come to Mis- 
alnelpep. " bv J. BR. Hildebrand, met tember, 1947; 

“Highlichts of the Volunterr State,” ay, 1979, ane 
| on Parade,” Apia, P41, both by Leonor! 

Roy; uid “Charleston, Wher Mellow. Past anil 
bieates Mact.” by Taw Heyward, March, pai, 

i Ste: Natangl Geerraphie Society's Map af Seuth- 


eastern Unites States, special suppilement to the Ficli- 
ruary, T9447, neue of the Naqioewas. Grog aruic, 
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in the then small village of Greensboro, North 
Caroling. They named it Proximity because 
“there was nothing to begin with but prox- 
imity to the cotton fields.” Today the Cone 
family operates 18 mills, They are the largest 
weavers of denim cloth in the world. T saw 
4.000 looms weaving yarn into cloth in a 
five-acre room in their White Oak Mill. 
ira consumes about 325 bales of cotton 
o day. 

Robert Lee Stowe and Samuel Pinckney 
Stowe in 1901 gave up manigement of their 
small peneral store at Belmont, North Caro. 
lina, then a water stop on the old Athuta & 
Charlotte Air Line Railway, to huild a cotton 
mill. Farmers, a rival storekeeper, traveling 
salesmen, and others subscribed enough stock 
to enable the brothers to put up a Tittle mill 
with 5,000 spindles on which to spin yarn. 
Its pay roll wis $115 a month. 

Now Belmont has 1§ varn-spinning mills 
with 240,000 spindles, also a finishing plant, 
a dive plant, five hosiery mills, and many small 
related firms. Employees nomber 3,000, and 
the annual pay roll is $12,000,000, Although 
i younger generation is connected with the 
business, the Stowe brothers, whe built up 
nearly all these enterprises with the aid of 
the late AOC. Lineberger, still have their hands 
at the helm, Both past $0, they plan with 
youthful zest for further expansion, 


Lindale Maude Sailors’ Shirts 


The old Missachusetts Cotton Mills of 
Lowell, Massachusetts, built a factory at Lin- 
dale, near Rome, Georgia, in 1895. It was 
taken over by the Pepperell Manwfacturing 
Company. of Boston, in 1926, when Pepperell 
absorbed the older company. Expansion 
throwgh the years has been such that in World 
War UT the Linddle mill was able to turn out 
enough chambray to make nine shirts for 
every sailor in the United Stites Navy. 

In the 1920's the South emerged os: the 
leading cotten-textile producing section of the 
Nation. Northern companies bewan to build 
mills below Mason and Dixon's line in ever- 
incressing numbers, 

Now synthetic fibers have made a. definite 
place for themselves in the industry. In 1947 
the Unite! States produced 950 million pounds 
of raven varn and staple—6' pounds for 
every Perse. Three-taarttie of this was 
manwfactured by Southern mills, 

E. Lo du Pont de Nemours & Company 
of Wilmington, Delaware, is ready to build a 
multimillion-dellar plant at Camden, South 
Caroling, tor the manulacture of a new svti- 
thetic fiber known as “Orlon.” This far 
Orlon has been made only in a laboratery- 
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scale pilot plant, It originated in the research 
section of the company’s royon department, 
The new fiber strongly resists. deterioration 
by sunlight, 

Burlington Mills Corporation, of Greens- 
boro, North Caroling, is still a first-generation 
company, founded 25 years ago in Burlington, 
North Carolina, by J. Spencer Love. Mr. 
Love, who came out of World War I as-a 
major at the age of 22 with a citation from 
General Pershing, hod saved up $3,000. With 
this he started a small cotton mill. But a 
vear later, in 1924, he hitched his wawon to 
the dawning star of rayon, 


Burlington Mills’ Growth Speectaculur 


Burlingion Mills has ridden its star from 
ane sniall factory to &2 plants in 56 com- 
munities in North Carolina, Virginia, West 
Virginia, Tennessee, Alabama; Pennsylvania, 
und New Jersey; Australia, Canada, Cuba, 
Mexico, England. and South America, Net 
sales exceed 3275,000,000 annually, 

Sow one of the largest weavers of rayon 
in the world, Burlington also is a big producer 
of nylon hosiery, and its dbbon division turns 
out more than 300,000 miles of satin, gros- 
grain, and moire ribbon every year. 

As chairman of the board, ‘Mr, Love keeps 
in touch with his far-flung empire by air. 
The firm owns three twin-engine planes. 

“Tt’s a rather awe-inspiring thing to have 
your boss talk to you from an airplane 
while you are sitting in your office,” a Bur- 
lington executive told me, “Makes you think 
Of the ‘man from Mars.’ 

At the Dittnean Mall of J. P. Stevens & Co. 
Inc., in Greenville, South Carolina, T saw 
2,000 looms weaving cloth made of various 
Ly pes and combinations of synthetic fiber, ‘The 
COMnpPAny operates cotton, raven, and woolen 
mills in the Carolinas ond Georgin, ond ylsn 
acts a8 sales representatives for other mills, 
site of its newest mill, which will weave 
woolens, is at Dublin, Geargia, 

In the last two years Deering, Milliken & 
Company, Inc., bas built four new mills at 
Clemson, MeCormick, Johnston, and Pendle 
ton, South Caralina. Old-time mill operators 
still are talking about them. Each is windew- 
less, scientifically Mluminated with fluorescent 
lighting, and equipped with the most modern 
textile machinery, Since 1940, Deering: Milli- 
ken has spent mote than $50,000,000 for new 
equipment in ihe South to weave cotton, 
woolen, and rayon cloth in 20 mills. 

To supply rayon weavers with enough fiber 
to feed their looms keeps Southern raw-mate- 
rial manufacturers running full blast, 

The Southern Chemical Cotton Company 
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In (Chattanooga, for example, boys cotton 
linters from cottonseed-oi) manufacturers by 
the solid trainload, processes the linters into 
pure cellulose, and sells that to ravon-yarn 
makers. Kayon is made from cellulase ob- 
tained from cotton linters or wood pulp, or 
from a combination of both. 

The company’s cellulose also goes to manu- 
facturers of fine paper. Fifty percent af every 
dollar bill Unele Sum makes is composed of 
cotton, 


Rayon Yorn from “Soup” 


At the rayon plant of the American Enka 
Corporation, near Asheville, North Carolina, 
T saw liquefied cellulose, or chemical “soup,” 
foreed through tiny apertures in hundreds of 
nogtles, Ench noele was immersed in a bath 
of dilute sulphuric acid und salts, 

When the “soup” comes in contact with the 
acid bath, it congulates at the tip of each 
nozzle. ‘To start the spinning process, an 
operator runs his finger across the tip of a 
nozzle. ‘The congulated “soup” adheres to it 
in the form of a thread: He draws the 
strand wp out of the bath, over a series af 
muides and rollers, and starts it winding on 
a rapidly revolving. spool. 

All about him hundreds of these spools ore 
spinning, drawing seemingly never-ending 
threads up fron immersed nozzles. 

A large share of Enka’s production goes tw 
automobile tire cord manufacturers (page 
S17). Nearly every big: tire company 
dane of more weaving plants in the Sauth. 

Nylon yarn is made by Du Font, whose 
newest plant near Chattanooga, Tennessee, 
started production last July (page 317). 

Nylon—Textiles’ Glamour Girl 

Glamour girlot the textile industry is nylon 
full-fashioned hosiery. In. the plant of the 
Melrose Hosiery Mills at High Point, North 

Carolina, | saw how carefully the stockings 
were handled to Keep them from developing 
runs, snags, and other defects during manu- 
facture. 

With all precautions, which include daily 
manicures for feminine workers and nylon- 
lined baskets or other special carriers to take 
the finished product to the packing rooms, « 
manufacturer is happy if 70 percent of his 
sheer quality oulput turns out to be fret grade, 

“Pm: glad women: like-sheer hosiery,” one 
maker told me. “It helps business, because 
the stockings don't last. Heavier nylons 
wear much longer,” 

Sheer nylons in largest demand today are 
twice a sheer os the finest prewar silk and 
much more transparent. 
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The FP. H. Hanes Knitting Company in 
Winston-Salem has grown into one of the 
Nation's leading manufacturers of lenit uncder- 
wear (piee 301). Here [ was amazed at 
the efficiency acquired by girl operators, 
Some of the complicated sewing machines 
stitch as many 23 nine threads nt oné me 
In making seams for heavy underwear. 

Largest manufacturer of work clothes in 
the world is Blie Bell, Inc., of Greensborn, 
Marth Carolina. The original Blae Hell sew- 
ing shop was set up in Jellico, Tennessee. in 
1906, with a dogen machines, After World 


War | a series af mergers expanded Blue Bell 


to 21 plants, mestly in Mississippi, Louisiana, 
Tennessee. North Carolina, Virginia, Georgia, 
and Alabama. 

The big Avondale Mills, with general offices 
at Svlacauga, Alabama, which uses 180,000 
bales of cotton a yveur, has been a leader in 
seeking means to ‘utilize low-grade cotton— 
always a problem in the industry, since it 
comprises more than 15 percent of the erap, 

One answer hos been Ayvondale’s prochuec- 
lion, a5 a sidé line to its quality products, of 
a nonwoven fabric of low-crade cotton fibers 
bonded with a synthetic resin. Since the resin 
is pliable, transparent, and strong, the fabric 
Gin be drv-cleaned and troned, It is formed 
in a special carding operation, without spin- 
ning or weaving. A team of five men can 
produce 25,000 yards in a day. 

Soiled Nupkin? Throw Lt Away! 

Avondale also makes napkins, tablecloths, 
und draperies out of this fabric, They are 
4) inexpensive they can be thrown away when 
they become soiled. 

Wages of testile-mill workers in the South 
have increased 165 to 2700 percent since 1939, 
This yustly expanded purchasing. power has 
stimulated a remarkable growth In retalling. 

A purely Southern institution, Helk Broth- 
ers Company, af Charlotte, North Carolina, 
nfiords an example. Buck in 1888, W. H. anc 
J. M, Belk opened a small general store at 
near-by Monroe. From that molest start the 
Belk Brothers group of cepartment stores has 
grown ta 276, operating in every Southern 
State. Of these, 100 are in North Carolina. 
In the fost decade Belk Brothers hos opened 
[00 new stores. 

Since the war, Sears, Roebuck and Company 
has built retail stores in Durkam, Asheville, 
Greensboro, Winston-Salem, Fayetteville, anid 
Charlotte, orth Carolina; Florence and 
Greenville, South Carolina: Gadsden; Ala- 
bam: Jackson and Greenville, Mississippi: 
Macon, Georgia: and Knoxville, Tennessee. 

The J. ©. Penney Company's new single. 
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floor warehouse sprawls over ¢igh} acres. just 
ouiside Statesville, North Caroling, From a 
ouble-track Southern Railway siding 18 box- 
cor can be unloaded at once, Merchandise 
of Southern manufacture is redistributed to 
Penney stores from there, 

Forests Spell Wealth in Dixie 

Forests represent one of Dixie's basic re- 
sources, On more than half the land of this 
region, trees are the logical crop, Trees blan- 
ket two-thirds of Georgia. And most Southern 
trees grow faster than northern, 

Tn years past many Southern groves grow 
wild on thousands of actes of abandoned farm 
land. But the rapid rise of Dixie's pulp and 
paper industry, in which o billion dothirs ner 
is invested, makes it imperative that tin enor- 
mous supply of pulpwood be available. 

Southern pine trees, among the fastest grow- 
ing of all pulp timber, attain a diameter of 
from § to 10 inches, suitable for pulpwood, 
in about twelve years. Thus Southern pine 
forests, under scientific care, can replenish 
themselves indefinitely. . 

State governments and paper mills have 
united ta ight forest enemies, Fire i enemy 
number one Fires alone destroy enough 
wood to support another Southern paper in- 
dustry nearly two-thirds os large as the one 
now in operation. 

Systematic protection pays dividends. 
Within five Vears, fire watching in South 
Carolina's Piedmont region reduced the extent 
at forest fires by 74 percent, 

Tree growers have learned, among other 
things, to keep pigs out of their young groves, 
Some Years ago a Mississippi forester followed 
a little wild pig around a forest for seven hours 
and watched it upront 407 young pine trees, 

Twelve years ago Claude FE. Bullard, Hamp- 
ton County, South Carolina, farmer, set-asicle 
some of his submarginal land to. provide a 
future income for his infant son, 

The first season be planted five acres in 
pine seedlings, By 1945, Mr. Bullard had 
37,500 tree: growing on 60 acres of land 
unsuitable for farming, 

Through selentific cutting he already has 
sold 32,740.70 in pulpwood, for a net profit of 
$1,458.77, which has been credited to his son's 
education fund. Now Claude, Jr., and the 
oldest stand of trees are twelve years ald. As 
they increase in stature, so will Clande’s annual 
[nconmne. 

For a quarter of a century the Southern 
Railway System has operated a 14,000-ucre 
tract known as Lincoln Green Demonstration 
Forest, at Dorchester, South Carolina, to show 
how pine trees may be grown for a profit. 
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More than 22 million board feet have been 
produced there; vet the volume of merchant- 
oble timber ie increasing rapidly through the 
employment of scientific forestry methods, 

“Profitable forestry begins with the aN,| 
they tell vou at Linc dln Green. “First ete) im 
improving a previously mismanaged woodland 
if careful thinning. If the stand ts predomi- 
nuntly pine, first trees to Ie felled are those 
suitable for poles and saw timber, Then un- 
desirables are cut, leaving o forest of select 
trees, chosen for straight, tall growth.” 

State-owned! nurseries in Georgia last year 
distritiuted 18,000,000 seedlings to land own- 
ers for reforestation, Alabama distributed six 
million and set out 18 million more for the 
1948-49 season, 


Mraft: Paper from Southern Pinc 


In 1884 a German discovered that a heavy, 
strong, brownish paper could be made cheaply 
by treating and refining wood chips in wu “couk- 
ing liquer' in which salt cake had been sub- 
stituted for the customary, bul mote expen- 
sive, soda ash. He called it “kraft paper. 

“Kraft” in beth German and Swedish means 
‘strength.’ Southern pine proved an ideal 
rw material, 

The International Paper Company mill at 
Georgetown, South Carolina, largest in the 
kraft industry, can turn out 1,340 tons of 
container board wo div, 

The Union Bag & Paper Corporation of 
Suvannah, Georgia, world’s largest integrated 
kraft container plant, has, asa result of many 
expansion projects, increased production steaid- 
liv, The plant produces 1.100 tons of krait 
paper and kraft board every day, and its larg- 
est converting unit, the bag division, makes 
bugs at the rate of 30 million a day, with an 
annual oytout of 725 billion haps! (Page 323.) 

At Port Wentworth, Savannah suburb, the 
new plant of the Southern Paperboard Cor- 
poration began lust vear to make kraft con- 
tainer board at the rate of 450 tons per day, 
At Macon, Georgia, T saw the new mill of the 
Macon Kraft Company turning out o freiht 
catload of container board an hour. 

Four-block-long Fourdrinier paper-forming 
machines, on which the “slurry” of refined 
pulp and water is transformed into a con- 
tinuous sheet of paper through the remaval 
of the water, are expensive gadgets. The West 
Virginia Pulp and Paper Company recently 
added a new Fourdrinier to the battery at its 
big Charleston, South Carolina, plant at-a cost 
of $6,500,000, including installation, These 
machines, named for their inventors, English 
brothers, make continuous sheets of paper 
ranging up to 21 feet in width, 
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Dixie Spins the Wheel of Industry 


On August 3, 1937, the first press ron of a 
roll af newsprint male in the South from 
Southern pine took place, In front of me, as 
these words are written, Hes a page of phat 
special cadlition of the Savannah Evening Press, 
testimony 12 years later to the excellence of 
the paper's surface and printing quality, 

Months before, the late Dr, Charles Holmes 
Herty, in his Savannah Inboratery, had been 
experimenting with Southern pine in making 
newsprint. 

His success is an old story now. Several 
vears upon the Southland Paper Mills, Ine., at 
Lufkin, Texans, began to make newsprint com- 
mercially from Southern pine, 

Soun Alahama is to have the South's second 
newsprint mill. During World War Tl the 
Federal Government built the huge Alabama 
Ordnance Works along the Coosa River in 
Talladega County, Now many of [ts facilities 
have been acquired by the Coosa River News- 
print Company, and a $30,000,000 mill is 
being built. 

Newspaper publishers, mostly Souther, 
own $10,000,000 of the stock and expect to 
buy 100/000 tons of newsprint each year. 
RimberlysClark Corporation, one of the cown- 
try’s Jargest paper and pulp and cellule 
manufaciurers, will operate the mill, 

Kimberly-Clark also expects to take thou- 
sands of tons of sulphate pulp annually from 
the plant for use in its first albSouth manu- 
facturing venture at Memphis, Tennessee. 

The company bought the 17-acre Memphis 
plant in which the Fisher Aircraft Division of 
General Motors Corporation had built thou- 
sands of warplanes: Strolling through the biz 
fartory recently, T had difficulty in believing 
that it hac ever made aircraft, 


Moking Kleenex by the Mile 


There [ saw creped wadding turned owt at 
Incredible speed. Two large machines were 
producing a mile of Kleenex, 13 feet wide, 
every three minttes. 

An experiment a quarter-century aga hy 
William HA. Mason, long an associate of 
Thomas A. Edison, to produce wood fiber by 
mechanical, instead of chemical, means acc- 
dentally gave birth to a new Southern industry. 

Mr. Mason subjected! wood chips to high- 
pressure steam until they were thoroughly 
penetrated by heat and moisture, then sud- 
denly lessened! the pressure. The resulting 
explosion rechiced the chips to fiber. 

From the fiber he made paper, but it was 
stiff and brittle because lignin, the natural 
bonding agent of wood, had not heen expelled. 
The product did, boewever, make good insula- 
tion board. 
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One day in his modest laboratory he placed 
u piece of half-finished insulation board, or 
lap, ina steam-heated screw press to force out 
the water, He applied pressure, turned off 
the steam, and went home to lunch, 

In his absence the steam valve sprang a leak 
and when he returned he found his piece of 
board smoking. Taking it from the press, he 
discovered that he held in his hand a piece af 
hard, dense, perfectly dry fiber hardboard. 
That was the beginning of the Masonite Cor- 
poration, manufacturer of high-density pressed 
woods. 

Masonite hardboard now is made in Canada, 
Italy, Sweden, New South Wales, and the 
Union of South Africa, But the largest hare- 
board plant in the world fs the parent plunt 
at Laurel, Mississippi. Maxonite net sales in 
the fiscal year ending August 31, 1948, totaled 
©36,472,950, 

Cigarette Paper from Flax 

In a Pisgah Forest valley not far from 
Asheville, North Carolina, most of the world’s 
Cigarette paper is made in the mill of the 
Ecusta Paper Corporation. Ecusta cigarette 
Deptr is made from fibers of the seed flax 
plant. 

Until World War TT cigarette manufacturers 
in the United States bought nearly all (heir 
paper from European makers, whose aw 
material was old linen rags. One of the lare- 
est of these was a French concern with which 
Harry H, Straus was affiliated, 

ddr, Straus became worried about the un- 
settled state of political affairs in Europe, He 
aso looked with distaste upon the fact that 
cigarette paper makers were dependent upon 
the ragpickers of central Europe and the Bal- 
kans for their paper supply. 

By 1937 Mr. Straus: perfected o method 
oF utilizing the fiber of the seed flax plant. 
An American banking svndicate, headed by 
the Wachivia Bank and Trust Company, of 
Which Robert M, Hanes is chairman of the 
howd, and ciearette manufacturers helped him 
build his modern $5-acre plant. [1 is located 
on the Davidson River, where a never-failing 
supply of pure maintain water flows from 
Pisgah National Forest. 

On September 2, 1939, as the Nazis rolled 
into Poland to precipitate the war in Europe. 
the big mill went into operation, That is why 
smokersin the United States and In the Amer- 
ican armies. did not have to go without ciga- 
reties when Hitler's invasion of western Eu- 
rope cut off cur foreign cigarette paper supply, 

Ecusta buys its flax principally in Califor- 
nia and Minnesota, | saw nearly 40,000 tons 
—a 12-month supply—stored in its ware- 
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rependuction of the fine enatrayvines mule from National Geographic Society photographs (pame 312) 


houses, In previous vears-all of this material 
would have been burned as waste, for only the 
fhuxseed was salable. 

The cigarette paper goes to manufacturers 
in rolls called bobbins, as wide as the circum- 
ference of a Cigarette ond three and three- 
quarter miles long {page 309), 


An [ndustry That Goes Up in Smoke 


In 1940, halfa million acres in North Curn- 
linn were planted in tobacco, Ev 1944 this 
icfeage had grown to more than 800.000. 
And prices skyrocketed. The 140 crop was 
worth OT muilion dollars; the 1946 crop, 457 
Hiltons. Seuth Caroling, Gearein, and Ten- 
hesaee tobucce. raisers took an additional 192 
million dollars for their share 

In Bowen's Big Brick Warehouse at Lake 
City, South Carolina, T heard the mvstic chant 
of the tobacco auctioneer 





a he possed clown 
the narrow aisles between stacks of hright- 
eal, foe-cured tobacco, Unintellizible 


me, his singsonge recitul was serious business, 
In tront, behincl, and in an adjoining aisle, 


buyers for the big tobacce companies gand 


exporting houses shuffled alone with him. in 
i curious, rhythmic jock step, their pace 


speeded by the tempo of his chant. With a 
iriend | trailed the procession 
“Why, that’s just the way it sounds over the 
radio, wos ny nome-too-bnignt conument. 
“Hiiw did vou expect it li-sounds my Con 
panion asked sourly, “And keep your hands 


in your pockets, Tf vou absent-minded 
wWiegle a finger in the direction of the auction- 


eer. vou might discover vou've bought 500 
pounds of tobacco 

Buyers made their bids by quick signs of 
by CS ION fs MVSlerious Lo me as 
the chant itself, 

Four hundred stacks an hour was the goal 
mf the warehousemin, whe pad his fuclioneer 
S100 a day to keep selling going ata fast pace 


[In a five-four Sales diay between $25 ancl 350 


Dixie Spins the Wheel of Industry 


thousand pounds of tobacco can be disposed 
Of (pare 246}. 

To find out what happens to tohaceo after 
the farmer sells it, | visited the RJ. Reynolds 
‘Tobacco Company at Winston-Salem, North 

Carolina. Nearly all the big tobaeco firms 
have plants in that State, which makes 60 
pitcent of the Nation's tobacce products. 

“| have smoked Camel cigarettes tor 32 
years,” E told Jatnes A. Gray, chairman of the 
company's mxecutive committee. 

“Well,” be replied, 
that, T have been reading the NATIONAL 
GrockaArHic Macavine for about 25 vears.” 

Back in 1875, Richard Reynolds began to 
make chewing tobacco in Winston, The origi- 
nal litth red factory and its machinery cost 
jess than $2,500, [t made chewing tobacco 
exclusively. 

Now BK. J. Reynolds Tohaceo Company 
needs more than 140 lange factory units and 
storage warehotises to age the leaf, prepare the 
tobacco, ond make Comel cigarettes and pipe 
anv] chewing tobacen, 

Tn one building | saw a battery of miricate 
machines turning oul cigarettes so fast my 
eves had difficulty following the process. A 
single machine can take more than 1,000 
cizarettes a minute. 

R. J. Reynolds is one of two wholly South- 
ern manufacturing enterprises which. from 
humble beginnings, have developed tnterna- 
tional distribution on a huge seule for their 
preaduets. 

Cocr-(Cola, an International Institution 

The ether i the Coca-Cola Company, of 
Atlanta, Georgia, The fantastic story of Coca- 
Cola starts back in the administration of 
Grover Cleveland, when John $. Pemberton 
worked cut a formula fora new soft drink in 
his Atlunta home. For his new beverage a 
business associate produced a trademark in 
flowing script—Coca-Cola, Todlay it is one 
of the best-known trademarks in the work, 

‘Ty the soda fountain of Dr. Joseph. Jacobs’ 
Drege Store ot historic Five Points in front 
of Athinta’s oll town well, Pemberton enrried 
a ju of the syrup one May day in 1886. Soda 
fountains, rare in those days, operated only in 
summer months, “The pthc: response toy {oca- 
Cola that first simmer was unimpressive. 
Pemberton sold only 25 gallons of syrup, 

Two years later, when Mr, Pemberton diced, 
all the property of the infant company could 
he—and was—catried in a one-horse wagon, 
But Asa G. Candler, a wholesale drvggist, 
liked Coca+Cola and hod bought o one-third 
interest in the business before Pemberton’s 
death, A few veare later he became the 
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sole owner of the formula, trademark, and 


equipment. 

Candler began to build up sales. By: 1R95 
the beverage hacl entered every State in the 
Union, and Indian Territory, too 

While Coca-Cola had heen sald locally in 
bottles as far back as 1894 by Joseph A. Fie 
denharn at Vicksburg, Mississippi, it remained 
primarily a sxla-fountain drink until late in 
1890, when two Chattanooga lawyers con- 
vinced Mr. Candler it should be bottled. 
There the groundwork was laid for the Coca- 
Cola bottling plants which have sprung wp all 
over the Unite States, Most of them are 
owned and run by citizens of the communities 
in which they operate. 

Another outgrowth of the lawyers’ visit was 
the Chattanooen Glass Company, whose prin- 
cipal business is the manufacture of Coca-Cola 
bottles. Its annual capacity is 1,200,000 
gross, Which represents somewhat lees than 
half the bottled Coca-Cola sold list vear in 
the United Status. 

In L919 Mr. Candler retired, Since then 
the company has been owned by thousands of 
stockholders, who live in all parts of the 
United States. Robert W. Woodruff, o native 
Grevrgian, i chairman of the executive com- 
mithee; Harrison Jones, a Virginian by birth, 
if chairman of the board af directors: and 
William J. Hobbs, a North Carolinian, ts 
president of the company, 

Before World War TT Coca-Cola was sold 
In some 70 foreign cerintries. Today more 
than 6,000 persons, nationals of nearly all 
Counties, are employed im preaiucing and 
selling Coca-Cola cutside the United States, 

The formula for Coca-Cola is one uf- the 
world’s top commercial mysteries. in the long 
history Of the business, only seven men have 
known the secret. Today two of the com- 
painy’s oldest chemists know it. Should both 
die suddenly, the only existing. written copy 
of the formula would have to be taken from a 
hank vault and consulted! before production of 
syrup could continue. 


Southern Furniture Making (centers 
in High Point 

Toward the: close of the War Between the 
States, Capt. W. H. Snow, a Vermont Yankee, 
trudged along with other Union troops through 
the forests of North Carolina's Piedmont. The 
climate and the fine stands of hardwood on. all 
sides made such deep impressions upon him 
that when the war ende) he came back to 
High Point to live, 

Captain Snow first made harcwood spokes 
and handles. Then he sold New England tex- 
tile manufacturers bobbins and stuttle blocks 
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tomers since World War TH, bringing its total 
rural accounts.ta more than 81,000, 

With Thomas W, Martin, pecaidoht of Ala- 
bama Power, I motored to Gorgas, site of the 
company's two Warrier River plants, 35 miles 
northwest of Birmingham. 


Burning Coal Underground 


Here J saw preliminary work for a gasth- 
cation project to be conducted in the ares 
adjoining the company’s steum plant, This 
experiment, conducted by the United States 
Bureau of Mines in cooperation with the 

wer company, is the first of ite kind in the 
United States to burn coal underground and 
th utilize the gases thes produced, 

At an outcropping of a horizontal seam af 
coal T saw the opening of a tunnel which has 
been pushed into » hill, through the seam, 
for a distance of 1,500 feet. Later, atop the 
hill, 1 saw holes, 14 inches in diameter, drilled 
down to the tunnel, Some were more than 
200 feet deep. ‘The boles were spaced at 
intervals of 300 feet, 

A huge air compressor will pump air inte 
one of these holes. and when the face of the 
coal has been ignited, the gas will be forced 
from an adjoining hole. Tf gas of suitable 
quantity and quality can be made, it will be 
utilized to operate 4 gas turbine, which in 
turn will drive a compressor, Later it is 
planned, if the flow is constant, to pipe the 
gas to one of the boilers at the pwwer com- 
(Men'S Stearn plant. 

No one knows how great an expanse of 
coul will burn, what the action af the over- 
lying strata will be. or how much oir pressure 
will he necessary to keep the coal burning 
and produce o satisfactory gm. 


Mississippi Power Needs Grow 


Not until 1923, when the Mississippi Power 
& Light © ORTIPRUNY Wats organized, did western 
Mississippi receive dependable electric pow er. 
Just a few months ago the company’s new 
$4,500,000 steum electric generating station 
Was pt into operation a few miles north af 
Jackson, Its huge high-pressure boiler, heated 
ly natural gas, stands eight stories high. 

Amazing industrial growth in Jackson, 
Natchez, and half.a dozen other communities, 
along with increase rural electrification, made 
such a plant necessary, 

The Mississippi Power Company began to 
serve some 5,500 customers along the Gulf 
coust and in southeastern Mississippi on Janu- 
ary 1, 1925. Some of the small plants it took 
over had supplied homeowners with electricity 
only at night. There were no industries to 
speak of, Residential rates were as high as 
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23 cents a kilowatt-howr, compared with less 
than 33 “s cents tulay, 

New factories in Gulfport, Biloxi, Paseu- 
goula, Hattiesburg, Laurel, and Meridian de- 
mand mere and mare electric energy, The 
company’s generdting plant near Hattiésburg 
was scarcely completed in 1945 before work 
was begun ona second unit to double its qut- 
put. New a third unit is under construction. 

Northern Aluhama and northeastem Mis- 
sissippl are served by the Tennessee Valley 
Authority, (TVA).* 

Vulean Guards Birmingham 

Atop Red Mountain, overlooking Birming- 
ham, Stands a Biant statue of Vulcan, god of 
the forge, gazing upon a city whose chiri 
source Of wealth is iron and steel. From deep 
within Red Mountain comes 90 percent of the 
iron ore for Birmingham's mills. 

Near by, within a radius of elght miles, lie 
conl and limestone depo iis in superlative 
abundance, Nowhere else in America are 
these three requisites for steelmaking found 
logether io commercial quantities.F 

Largest of Birmingham's many makers and 
fabricators of fron and steel is the Tennessee 
Coal, Iran and Railroad Company, 

Kelore the War Between the States it be- 
vin business in Tennessee a4 o coal-mining 
company. By 1886 i bad-expanded into the 
iron business in Birmingham: by the time it 
became a part of the United States Stee! 
Corporation in 1907 most of its operations. 
were in Alabama. Now all are in. Akvhama. 
But it has ever cling tenaciously to the 
“Tennessee in: its name, | 

TCL bas grown up with the South. Yet 
with 327,000 men on its pay roll and all its 
mills humming, it is hard put to All its orders, 
so heavy is Dixie's demand for steel (pages 
292, 293, 314), 

Last July the Republic Steel Corporation's 
new platit at Gadsden, Alabama, began to 
make steel pipe, 

The R. D. Cole Manufacturing Company, 
of Newnan, Geargia, founded 95 vears ago by 
Rk. D, Cale, Sr., survived a boyecot! by citizens 
of the town in its early days, ‘The company 
was cngaged chiefly in woodworking. Cine of 
its products wis caskets, 

When someone died, the custom was for a 
relative to go to the woodworking plant and 
order a casket built at once, 

Ii a citizen died on a Saturday night or 

* See “Arwund the “Great Lakes of the South.” " by 
Frederick Simpich, Nationa Geogearmem Manazory, 
April, 148 

See *Cohk Prodighus Worker for Man.” lw AL 
“pi Lda SATAL Gnonkipey Macazinn, 
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Body Meets Chassis in Assembly Line at the New Ford Plant near Atlanta 
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Stock inf caskets. S100 0OOM),000 of tts #arnings into capital in 
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. good customer for Southern steel is the Last year seven percent of Southern’s freight 
Bessemer, Alabama, plant of the Pullman- locomotives. [6 percent of its passenger lacn 
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in Birmingham: journal bearings in Atlinta: -204, 705) 
brake shees in Chattanooga: and huge quan- Calumet & (Hecla. Consnlidated Conne: 
Hities of dumber trom Alabama forests: The Company, Ine. built 9 $10,000,000 factor 


Hessemer plint tiirns wut a new freight car at Decatur, Alabama, last vear for its Wal- 
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vering Tube Division. Tast autumo it shipped 
out the first seamless, nonferrous copper tuly- 
ing ever made in Dixie. 

In the giant Nerth Plant of the Aluminum 
Company of America at Alcoa, ‘Tennessee, 1 
saw “rivers of shimmering silvet-colored 
metal passing at incredible speed along. run- 
aut talies in the world’s largest aluminum 
rolling mill. Here thick plates of aluminum 
alloy pass through a series of five sets of roll- 
ers, emetoing finally in block-long strips about 

14 af an inch thick.:at such speed that they 
seem to flow, 

Alou ships bring crushed, washed bauxite 
from Sutinam to Mobile, where the powdery 
tlumina is extracted, This ie shipped in hop- 
per cars to the mills. Four pounds of bauxite 
vield two pounds of alumina, which, in turn, 
vield one pound of aluminium. 

At Listerhill, near Florence, Alabama, the 
Reynolds Metals Company has been making 
aluminum from Arkansas bauxite since 1941, 

Atlunta has three of the bigwest mutotnohile- 
assembly plants in the United States. Oldest 
is Chevrolet, now somewhat overshadowed by 
two new wiant installations. One of these, the 
General Motors Corporation plant at near-by 
Doraville, turns out Buicks, Oldsemohiles, and 
Pontiacs, Automobile parts, shipped from 
Michigan, arrive lay rail and go direct to the 
assembly lines. 

The other plant, ot Hapeville, a suburb, 
was upened by the Ford Afiter Company an 
Decernber 10, 1947, At pesk production it 
can assemble 350 Ford passenger cors and 
trucks in one day (page 311). 

Geordin Cloves Huve Mhany Liscs 

Around Macon ond Augusta, Georgia, a 
principal industrial operation is mining of clay. 
Here large coverings af veoetation and earth 
have been stripped away, revealing thick dde- 
posits Varied in their compositiun, Each type 
has o different use, 

“Gol made man out of clay," a Georgin 
Kaalin mint toll me, “and clive hove as muy 
differing characteristics as man." 

Pages of the NationanL Gaoorarpaic Maca- 
INE are cuted with a while clay combined 
with casein to give them their smooth, glissy 
finish and enable them to reproduce with ut- 
mist fidelity the tine engravings made from 
NW atidvial Geographic Society photographs. 
Slightly more than half of this clay is mined 
and processed by Southern Clays, Inc., 
Gordon, Ceara, and by Edgar Hros., 
nearby McIntyre. The retuainder is Core 
wall clay from Great Britain (page 306). 

Oak: Ridge, Tennessee, has settled down to 
peivetinie pursuits. Populition af the city 
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of Qok Ridge hos dropped from its 73,000 witr- 
time peak to a stable 35,000, (Grone are most 
of the trailers, huts, and temporary barracks 
of the hectic war days. 

Carbide & Carbon. Chemicals Corporation 
Pssiien the three oain units for the Atomic 
Energy Commission—the gaseous diffusion 
plant for production of 0-235; the electro- 
magnetic isotope separation plant: and the 
Oak Ridge National Laboratory, a nuclear 
research center (page 320). | 

I drove over the 60,000-acre area-and saw, 
from the auitside, the gaseous diffusion plant 
and a-steam turbo-generating plant which has 
twice the capacity of Norris Dam of TVA. 

J. A. Jones, head of the constraction com- 
piny which built these two huge installations, 
started his business career in 1887) in Char- 
lotte, North Carolina, as a brickbyyer's ap- 
prentice al 25 cents a day ond board. 

At age 24 he sturtecl his own contracting 
bisiness and today he still ts active in the 
ufiaire of the J. A. Jones Construction Com- 
pany, which operates both in the United States 
and abroad. 


Southern Shipping Increases 


Shipping keeps pace with industrial growth 
in the South, Jn New Orleans 1 saw ships 
from all over the world on my short trip 
around the cocks. 

At the Chalmette pier of Southern Railway 
hustling stevedures were tnliading 36,000 hags 
. sugar from a Lykes Bros. ship for the 

Colonial Sugar Company, Next to ft 6,800 
tons of Philippine copra were being sucked 
from the hold of another Lykes ship ane 
blown into huve bopper from which boxcars, 
destined for Procter & Gamble, in Cincin- 
ttl, were being loaded, 

Front wre end of the port to the other, 
<inilar scenes of loading and unloading were 
being enacted, 

In the heart of the city [ visited Interna- 
tional House, where buyers from abroad are 
accorded Southem hospitality’, with all the 
facilities of a club at their convenience. IT 
walked through the new International Trade 
Mart. where United States manufacturers an 
exporters display samples of their varied lines 
for these forcign businessmen (page 2%). 

Lykes Bros, Steamship Co,., Inc. of New 
Orleans, owns a fleet of 50 C-type vessels and 
chatters scores of others from the United 
Sintes Maritinw. Commissiin, 

Tt operates on seven established trade routes 
from United States Gulf ports to Great Brit- 
oi, [relund, the AMlediterranegn, onc Black 
Sea areas, the west coast of South America, 
ant) the Weel indies and Caribbean area, 
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Dixie Spins the Wheel of Industry 


The company was founded by seven Southern 
brothers. 

The Delta Line, operated by the Mississippi 
Shipping Company, Inc, is known as the 
“coflee fleet.” Delta ships, in 1947, carried 
2,700,590 bugs of coffee from Brazil to New 
Orleans, 94 percent of that port's total, 

The 55 ships owned by the Waterman 
Steamship Corpiration, of Mobile, weave a 
network of world-wile transport service to 
European ports, to the Par East, to Puerto 
Rico, and to North Atlantic and west-coast 
ports of the United States, 

At Mobile the Alahama State Docks provide 
one of the Nation's most melerni seaport ter- 
minals. (in the east coast, the rival ports of 
(Charleston and Savannah both are expanding 
their shipping. 


Machinery Streamlines Kind Cotton 


Farm mechanization has radically altered 
King Cotton and his realm, | 

Cotten acreage dwindled from 42 million 
to about 21 million in the list 25 vears. Some 
1 .600,000 workers, mostly agricultural, moved 
out of the South between 1940 and 1945, 
ther thousands ore at work in the new 
factories, Yet 1948 saw the harvesting of 
0 bumper cotton crop, 

The heaviest crops in the area T visited now 
come from the rich Mississippi Delta, a 30- 
mile-wide strip which stretches along the east 
hank of the river from Memphis to Vicksburg 
and from fertile sojl in the Carolinas, Georgia, 
andl Alabina, 

For generations the Southern planter de- 
pended on the cotton hand and his mule to 
prepare the ground, plant the crop, and culti- 
vate, But between 1940 and 1947. tractors 
on Southern farms increased 155 percent— 
from 229,000 to 585,000, 

Allts- Chalmers. Manufacturing Company 
aensed this big demand when it eccupied a 
huge former war plant at Gadsden, Alabama, 
and began te build thousands of tractors, 


Ten Minutes to Plant an Acre of Cotten 


The old liborious process of “chopping,” or 
weeding and thinning, young cotton with a 
hoe, is being supplanted by the flame culti- 
Vator, adaped from the military flame thrower 
by Col Price McLemore, cotton grower of 
Waugh, Ainbima, Flame may be safely used 
un cotton plants which are seven inches high. 
The cultivator throws a blast of flame at the 
bose of the plants, killing weed and graze 
srowth, 

Colonel McLemore found that he evuld plant 
at acre of Cotton in 10 minytes with mechan- 
ical equipment, as against 7/3. hours with 
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man-mule labor. A flame cultivator in 15 
minutes duplicated a hand-hoeing job of 13 
hours 270 minutes: At a time when peer -Cose 
acte of hund weeding was #5 a day in the 
Mississippi Delta, flame cultivation coat 50 
cents an acre. 

Colonel McLemore found that fa pick a 
bale of cotton by hand required at least 75 
man-hours, With the mechanical cotton picker 
he accomplished this tediows task in 154 hours 
(page 291). . 

I walked through the $30,000,000 plant of 
the International Harvester Company at 
Memphis, built to manufacture mechanical 
pickers (page 319), 

Opened early in 1948, its first year’s out- 
put was more than 1,100. These machines 
were sald principally in the Mississinpn) Delia, 
in Tesas; and in California. | 

For every 100 pounds of cotton fiber, the 
cotton plant yields about (80 pounds of cot- 
tonseed. Not more than one-tenth of this 
18 needed to plant the next year's crop, 
Research has found many wses for the left- 
over 1f2 panes. | 

Out of each 2,000 pounils of cottonseed 
bought by the Southern Cotton Oil Company, 
of New Orleans; 313 pounds go inta cotton- 
aeed oil; 822 pounds into meal for animal 
feed: 550 pounds, in hulls: are-sold to feed 
dealers and dairymen; 170 pounds af linters 
go to mattress makers for stuffing or to raven 
preducers for cellulose: and only the remain- 
ing 145 pounds, mostly sand and trash, is 
waste, 

The cottonseed oil poes into margarine and 
shortenings or is sald to bakers. hotels, restau- 
rants, polato chippers, and grocery stores. To 
housewives, best-known Southern Cotton Oi 
Company brand names are Wessun Oh) ane 
Snowdrift. 

The Buckeye Cotton Oil Company, a sub- 
siliary of Procter & Gamble, soap manufae- 
turers, similarly processes coltonseed ona biz 


scitle, 


Buckeve’s most familiar cottonseed oll 
product is Crisco. In refining the oil, soay 
stocks are recovered ac a by-product, 


Field Peas Restore Poor Sail 


I went to Blue Springs Farms, 75° miles 
south of Atlanta and 13 miles from Warm 
Springs, Georgia, to see an outstanding effort 
lo restore some of the South's worn-out soil. 

Here, in 1932, Cason J, Callaway; textile 
operator, began to.buy up small farms. He 
eventually acquire) 30.000 acres, including 
some mountainous timberland, and turned his 
entire attention tw farmiru, 

First he cleared pine trees and other growth 
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from at field, then leveled off the land, and in 
the spring planted a cover crop of Held peas. 
In the fall he plowed them wnder, to give 

humus to the soll, and planted a winter cover 
crop of vetch. The second year he repeated 
the process, Hy the third spring the soil had 
improved notably, Today he has 3,000 acres 
under cultivation. 

One-third af the cleared land is in kuru, 
the Asiatic weed popular with Southern road 
builders, who plant it along embankments 
where its roots penetrate deeply and prevent 
erosion, 


Mr, Callaway harvests his stubbom crop 


with heavy equipment and dehydrates ft in. 


his own plont. “Then be sells it.as meal for 
three cents a pound to poulery-feed manu- 
facturers, who value it for its high protem 
content. 

Blue Springs boasts the largest commercial 
mallard duckling flock in the country. There 
| saw about 6,000 ducklings, all that remained 
from a. flock of 20,000, The others had been 
killed, table-dressed, ond quick-Irozen for 
silo at Thanksgiving and (hristmas. 

10,000 (lows for North Carolina 

George S. Coble, former farm boy, in co- 
operation with North Carolina State, is en- 
faged in a program to bring 10,000 Holstein, 
Guernsey, and Jersey cows into his native 
State from Minnesota to help boost milk pro 
duction, He sells the cows to farmers al cost 
and contracts for the milk, 

Coble bought a bankrupt dairy in Lexing- 
ton, North Carolina, in 1934 with a down 
payment of 375. On the first day he stocked 
up with 11 gallons of milk, and his retail 
sales totaled 32.78. 

Now he is president of Coble Dairy Mrod- 
ucts, Inc., which has five processing plants, 20 
receiving ‘stations. 900 emplovees, and handles 
up to one million pounds of milk a day. 

For the last three vears South Carolina 
has. produced more peaches than Georgia. 
More than half its crop comes from Spertan- 
burg County, 

The boll weevil's ravages in the cotton fields 
a quarter century ago drove Spartanburg to 
peaches, Four Spartanburg farmers went to 
Greorgia in 19235 to look into peach growing. 
When they returned, ench planted five acres. 
That year Georgia shipped §,701 carloads of 
peaches: all of South Carolina, 14, 

Now over Spartanburg County's 832 square 
miles extend peach orchards with more than 
3,250,000 trees. Tn 1947 tail shipments of 
Spuirtinburg peaches totaled 7,265 cars, at 400 
bushels to the car. ‘The 1948 crop, hit by 
frost, was somewhat smaller, 
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The major share of Spartanburg peaches— 
some 5,000 carloads—is moved by the South 
ern Kailway in a hectic three-week operation 
in July. Some 600 employees from other parts 
of the System come to Spartanburg to help. 
Fresh peaches must be shipped quickly sa 
they will not spoil. 

A preparatory step is to haul in 500 car- 
loads of baskets, crates; pods, and lids for 
packing. As shipping deadline nears, 600 
carloads of foe must be moved in to supple- 
ment the 17,500:tons of lee in storage in and 
around Spartanburg. 

Shippers load their peaches at six main 
vars, capable of handling 857 cars at one 
time, The main icing station at Hayne Vard, 
on the outskirts of Spartanburg, can ice 40 
refrigermior cars ata time. <A. car, requiring 
4'% tons of ice and salt, can be iced in two 
minutes, 

‘The peach-laden cars, in solid traine, then 
move northward, consigned to Potomac Varils. 
Alexandria, Virginia, or westward, consigned 
to Cincinnati or Louisville yards. Shippers do 
not know their ultimate destinations, Their 
contents wre sold while the cars are en route, 
und ultimate point of delivery depends on 
where the shipper fae found the best market 
for his peaches. By telegraph, the vards are 
advised of the changed destination. 

“By the time the last car has moved," a 
Southern Railway min told me, “both our 
clothes and our brains are peach-furzy," 

Gainesville Thrives on Chickens 

Spartanbury turned to peaches; Gainesville 
later. turned to chickens. That Georgia town 
was in the duldrums in 1935. Ln nine Georgia 
counties centerme on Galnesville, soll was 
farmed out. Chicken population was Jess than 
half 4 million. 

A few men became interested In poultty, 
almost in a-spirit of desperation. They prus- 
pered, By 1043 the chicken population within 
a radius of 50 miles had gone up to about 11 
million, The Army placed big orders, By the 
time the war ended, Gainesville was market- 
ing 35 million chickens a year, 

Peacetime demand is even bigger. Today 
between 40 and 45° million chickens are being 
raised, and the poultry, poultry-feed, and 
peouliry- dressing businesses in Gaineaville cine 
its hinterland have grown into a $45,000,000- 
a-year industry (page 294). 

In the large dressing plant of Jesse Jewell, 
one of Gainesville's: ploneer thicken men, I 
saw live chickens come into the plant at one 
end and go out at the other, dressed, quick- 
inc amd packaged, at the rate of 1,800 an 
LS 
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Operation Eclipse: 1948 


By WiiniAM A. KINNEY 






HE National Geographic Society, long 
a patron of astronomical research, went 

& eclipse hunting on an unprecedented 
scale in 1948, tracking the alwavs spectacular 
blackout of the sun across one-fifth of the 
earth, 

This “Operation Eclipse” set a new high 
in courdinated scientific endeavor, Never 
before hal a single organization undertaken 
such an ambitious and complicated venture 
to study solar phenomena, 

The project called for multiple expeditions 
posted along a far-ilng are stretching north- 
eastward from Burma te the Aleutians. ‘The 
latest scientific eq nt, modern aircraft, 
ond the old reliable oattve bearers all have 
a place in the story, 

In its essence, the eclipse operation of Mav 
Sand 9 was a calculated scientific gamble on 
149 seconds spun out aling o 5,320-mile path 
from monsoon-drenched jungles to the snow 
and for ol the sub-Arctic. 

The eclipse would take ive hours to traverse 
that path. But the seconds that counted! 
Most were 35 seconds in Burma, 4? in Siam, 
six in China, a single second in Korea, two 
in Japan, 2? and 27 for the most likely pair 
af outposts in the western Aleutians, ane 
finally 24 seconds for the aircraft: operating 
aloit in Alewtinn skies. . 


A “Caleulated Risk" 


This calculated risk was decided upon 11 
months before the 149 seconds came due,.and 
miny more months may clapse before the 
ultimate results of the expeditions are known. 

The entire operation demanded imagination, 
meticulous planning. and long weeks of study 
and preparation. But even planning can have 
its bold moments, and a historic one came 
with the decision to, utilize the eclipse for 
testing a trail-blazing aerial technique for 
astronomical research. 

Careful as the planners were, they could 
not anticipate everything, and the wnexpected 
contributed surprises. No one, for example, 
foresaw that the arrival of one eclipse party 
in south Koren would influence postponement 
of the United Nations plebiscite there. 

Or that the advance work of the expedition 
to Japan would call international attention 
ta the discovery that Tokyo was out of place 
on il existing maps, 

Many other unlooked-for footnotes were to 
accumulate in the eclipse log. 

The inception of Operation: Eclipse actually 
dates back. to June, 1947, The previcus 


month an expedition under the National Geo- 
graphic Society's auspices hard studied the 
solar eclipse in Brasil, with notable results, 
cues new light on Einstein's theory of rela- 
livity. 


An Eclipse Made to Order 


The question logically arose, What about 
1948's eclipses? One would bevin deep in the 
Tridian Ocean, move ina sweeping slobal curve 
actoss southern Burma, Siam, China, Korea, 
northern Japan, and then over the top of the 
Pucilic into the Aleutians (map, pages 328-9). 

Another eclipse would not track that iden- 
lical path for 972 years. 

For astronomers, this eclipse of May 8 and 
%, 1945, had made-to-order features, First, 
it would afford an opportunity to advance 
mankind's knowledge of the size and shape 
af the earth. 

Many leliewe that sclentists long have 
known everything about this subject. Not so. 
They have been. gathering data on it since 
the 6th century B. c. and the davs of the 
Greek philosopher, Pythagoras. Yet, -after 
many centuries of observation amd research, 
the best information existing still might load 
to errors of a mile or more in plotting the 
relitive locations of many points on the globe, 

The prime target of a 1948 eclipse project 
wis to procure dita that eventually would 
cnuble relative locations on the earth's surface 
to be determined more accurately. 

A second, though incidental, opportunity 
ako was apparent. Observations: might en- 
able us to link some of the existing geodetic 
surveys on two great land masses, for the 
sweep of the eclipse would traverse parts of 
Asia and North America. 

Such an accomplishment would be of great 
value to astronomers-and mathematicians in 
their uncessing efforts ta come closer to per- 
fection in computations dealing with the curv 
ing surfaces of the earth and their relation 
to the nearer celestial bordies. 

Ultimately the gain might well be reflected 
in everyday life, giving man a hasis for more 
accurate Interpretation of maps, and advanc- 
ing modern navigational techniques for peace- 
ful commerce between nations, 

The possibilities of the May eclipse known, 
there remained the big question mark of the 
weather prospects for that tinw of year, 

Meteorological records indicated Jess than 

‘Ser “Eclipae Hunting in Broil’: Ranehland,” by 
FP. Barrows Colton, Natiowat Groskaric Magarin, 
September, 1947, 
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Operation Eclipse: 1948 


Observation teams were to be sent to lower 
Burma, Siam, China, southern Korea, north- 
erm Japan, and the westerm Aleutians, ‘Teams 
in the Aleutians, where weather would be the 
most treacherous, were to be backed up by 
aiferalt using a vet unproved aerial technique. 

Cooperation of Government agencies was 
endisted— the Departments of State and Com- 
merce and the National Military Establish- 
nent. 

Speciiic acknowledgment is due for the 
generous assistance provided by the following 
agencies of the Departments of National De- 
fense and Commerce: 

The Military Air Transport Service, which 
supplied air transportation for the grounel 
teams to their destinations. 

The Strategic Air Command of the I. 5, 
Air Force, which furnished the two B-29's for 
the pioneering operation on top of the stormy 
Weather “roof” of the Aleutians, 

The Far East Command sand the Alaskan 
Command, which handled, ground trimsporta- 
tion, supplies, and assistance for the expe- 
dition: stations. | 

The Signal Corps, which contriluted special 
cameras and radio technicians, 

The Saval Uhotographic Center, which-also 
made valuable photographic equipment avail- 
able andl later processed the eclipse films. 

The Naval Observatory, which rated the 
chronometers so essential to the project, and 
laaned equipment. 

The Army Map Service, which provided 
mups, technicul assistance and personnel, and 
coordinated other military support. 

The U.S. Coast and Geodetic Survey, long 
concerned with chart and map mecking. 

And the National Bureau of Standards: 

(Cooperation was quickly forthcoming from 
acientific institutions in Rurma, Siam, Japan, 
China, and other countries, A conspicirous 
contribution came from Finland's Geodetic 
Institute which loaned two extremely rare 
Bonsdorii sano-cumeras for observation use. 

Japanese participation was particularly 
noteworthy for at beralded the rebirth of 
acientific collaboration with America after 
the void of World War IT. 

Why 144 Seconds Counted 

The eclipse on which all efferts now were 
concentrated was of the annular variety, The 
name comes from the Latin word, aniulis, 
which means “ring.” In an eclipse of this 
Lind, when moon and sun are centered, a thin 
circlet of golden Hght ts vieible around the 
fark edges of the moon, This distinguishes 
it from the total eclipse which sees the moon 
completely biacking out the sun. 
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Careful computations established that only 
149 seconds would motter—but matter vitally 
—in the five-hour, 5,000-mile progress of the 
eclipse from Hurmy to the Aleutians, 

If enough of these important seconds of 
the eclipse could be trapped on film, there 
might well be rejoicing. 

To put it another way, an annular eclipse 
has, in astronomers’ eyes, four critical con- 

The first is the sliver of a-second when the 
moon makes contact with the rim of the suv. 
_ Phe second is the moment when the moon 
has come completely within the sun's disk 
and the edges of the two appear to be touch- 
ing, This is forerunner of the central, or 
annular, phase in which the moon and sun 
mike concentric circles, 

The third contact is the reverse of the 
secondl—moun and sun edges merging inside 
the sun disk, just a5 the moon's shadow is 
about to start moving off the sun‘s face, 

And the fourth, or final, contact oecurs when 
that moving-oif process is almost complete, 
and the rims of the heavenly bodies ore 
about to part, endme the eclipse. 

The job wus te. “measure” those four con- 
tacts, Measure them both in terms of the 
precise split-second times and of the geo- 
graphical locations at which they occurred, 
In-effect, the aim was to employ the eclipse 
i an encrmous measuring instrument to pro- 
duce more nearly accurate information on the 
size antl shape of the earth. 

A. Job for the Sound Camern 

For the layman, the method to be employed 
may sound deceptively simple. It was to 
photograph the eclipse on 35-mm. mation pic- 
ture film, with the film's sound track record- 
ing the one-per-second ticks of chronometers 
checked for accuracy by radio tine signals, 

Actually, the procedute was much more 
complicated, For the ground parties, photo- 
graphic observation sites had to be spotter en 
or near the eclipse path. with meticulous pre- 
cision as to latitude and Jongitude, 

Instruments bad to have a stable platform 
ind be guarded sguinst vibration, or their 
records would be valueless. Racio time sig- 
nals were another consideration, And last. 
the projected use of the B-29's raised its 
own hest of troublesome problerns, 

On the humin side, expedition requirements 
were no less exacting than on the mechanical 
side, and the National Geographic Society 
selected its mien with characteristic care. 

To E. A, Halbach, past President and Di: 
rector of the Milwaukee, Wisconsin, Astro- 
nomical Society, was entrusted the Jend-off 





The Society Followed the Eclipse from Tropical Burma.to the Icy Aleutians. 
—}-40- inning in southeast Asia's early morning, the ect 
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observation post on the eclipse trick—a site 
near the little fishing town of Mergui on the 
western const of lower Baomi. 

The second expedition, to operate on the 
quiskints of Bangkok, Sam, was placed in 
charge of Prof, Charles Ho Smiley, Director 
of badd Obeervatory at Brown Cniversity, 
Peovirenoe, Rhode Tslane, 

Heacling the thited was the Reverend! Frin- 
cis J. Heyden, 5. J, Director of Georgetown 
College Astronimical Observatory, Washing- 
tion, Db. CL, whe wae assigned to. operate in 
Ching in the Wukang-Hanochow ores, 


A Gesture to Keviving Jopan 


For the fourth, Dr. Briges picked a grane 
ol] man of American pstronamy, Pr, George 
Vun Bieshroeck, of Verkes Obeervatory, Wil- 
ams Kay, Wisconsin, and gaye bm the ob- 
servation post near Onvo, southern Korea. 
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The selections for the final Asiatic location, 
on the tland of Rebun in northern Japan, 
ropresrnied a sintete pestle ol Peethar Schen- 
linc amily, Dr, Briggs named Dr, Vosuke 
Hagihara, Director of the Takyo Astrondrni- 
cal Observatory, and Dr, J. A, O'Keele, of 
the L. Se Army Map Service, 9s expedition 
co-leaders. 

ian ex dite the work and pirepurntions al 
oll the teams In-Asia, 7. P.M. Johnston of the 
National Geographic Society's staff was a- 
sigtied to Tokyo as coordinator. 

Across the Pacific in the Aleutiins, the 
vrount) observation responsibilities went to 
two experts borrower from the U.S. Coast 
dnl Geodetic Survey—Lt. Comer, George KF 
Shelton ad his brother, Clorence A, Shelton, 
The latter was assigned to the ishinel of Adak 
Commander Shelton was given Riska—and 
this leak tsle of wartime fame was destined 













So. important wed sidcert im the Aleutian 
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to praxdiuce more than its share of suspense 
and frustration before E-Dhay. 

But the Riska story takes telling elsewhere. 

To complete the clockwise roster of expe- 
dition leaders, there was Ainj, George H. Wy- 
on, Project Officer in charge of the two 
speciiiiy equipped B-29's from the Stratecic 
Air Command of the U.S, Air Force, 

As organization of the teams went forward, 
the undramatic business planning amd 
preparation moved on apace, Myriad details 
of supply, transport, and equipment demanded 
attention, 

In all this essential preliminary work, Dr. 
Briges bad whe able and enthusiastic assist- 
ance of Dr. O heefe, af Army Aiap Service. 
A. scientist of marked talent ond bockeround, 
Dr. O'Reete brought to the task a thoraugh 
Wwwidertanding of the nunetrous astronomical 
problems involved. 


ri 


earth ie its Famer looks smaller than 
result. is thar at the mid-point of the, 


In ratal ses 
the earth. and the sun ts passa ab blacked . out 


529 









ccur-when the moan is. Pea) Far fromthe 
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as a black disk in front of the sun, surrcuinicsl 
ing of light. The “ring” it the sun's uncovered edge, 
the moons position is relatively neater 








Prom the date the coming expeditions were 
officially announced, the project aroused wile: 
spread popular interest, One aspect, in pare 
licular, seemed to pique attention. This was 
that the eclipse actually would “end” the 
day before it “started. 

The apparent contradiction arose from the 
fact the eclipse would cross the [nternutinnal 
Date Line in the northern Pacific toward the 
Clese of jis journey, thereby “losing” a day. 

Thus, for the official record, expedition ob- 
servations Would begin early Sunday morning, 
May 9. in Burma and conclude in the Aleu- 
tians on the afternoon of the previous day, 
May §&. 


C7 te the Orient 


By lite January the tempo of preparntions 
quickened. One team after another reporter 
lo Washington for technical discussions, then 
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Ao Ploce for Faltering Leds Was China's 
Pateer Francis J]. Heyden (hett), ihe 
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at the National Bureau of 
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Soon the teams were on ther way, 
i ter to the northern ane south- 
Ln, [he (ournevs Were Un- 
everiiful Dr. Van Bresbroeck noted the only 
minsual feature of his partys tnp was an 
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Desnite all the care of advance planning, 
pitting established on location was something 
else again 

Che Siam The Govern- 
ment of Siam placed an ideal observation site 
odie disposal on (he prownds of the 4(00)-acre 
Agricultural University. experimental station 
at Bone Khen, one miles north of 
Che Universit Liane 
donutedt the amstitution Ss milk bur for ose oes 
an instrament house (pagme a4. | 4S an avictert 


Lindi SLC Cue 


1 I 
mirty fared best 


aoa ae = | = 
bane kok 


WwW, 


‘uch, te hae th WIKKED 
ireshiv painted for the 


The ohseryalion “We nt 


. 
a 
Bie arr 


ls. ay Wi nile 


Li I 
ina 
Pal _ 


i | ut a 
hive celtehted a reseigch fone. [t waet=0r- 


rounded by experimental plot= of sugar cane 
ane weretables, 
shiloonm with wate! 


tobacre, snybeans cothon, 

with an encirclitige mvt 

ies antl lotus flowers. The milk-bar instru- 
ra) a EE . V4 : a 

nent shack was only L20 feet front the centet 

of Lhe eclipse: path, and the expedition had 

the advantage of accessible accommodation: 


in near-by Bangkok's modern hotels, 
Ao E fosh” on. (chia 


Thete was nothing. so plush m Chin 
Father Hevden found his station situated ater 
& bamboethicketed bill, sume (OG miles south- 
west of Wukone. The hill rese from a Chinese 
Village sn small that tt was nameless on avail 
nile mang 

LC the famlets 
Msunit, but from the start the expedition 
collec! it “Four Corners.” and dubbed the hill- 
top obeervation site "Camp One Long limb,” 
In ape tribe to its steep slopes (page 346 

From the beginning, Camp One Lone. (Tim 
lef next to everything to be desired: (Clanip 
(Hither im a pouring pain, and foul 
weilher persisted. Temperatures wv 
sharply that Father Heyden was forced to 
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Rifleman im His Foxhole Gives the Chinese Eclipse Camp o Front-line Touch 


This soldier and bis boddies protected the Wokang camp against honeits 
that nifle pitiz and machine-tun ness were fietores 


the excessive chounves. There were handits 
mn the dren, and wild beasts on the prowl, 

Che Hurma team ran into varied troubles 
These started during the stopover at Bang- 
kok, when the comolete shipment of camp 
wear failed to omive from the Phillippines. 
Energetic scrcuinging in the joca) marts was 
necessary to assemble endugh supplies and 
eyjlipment with which to proceer|, 

Part of the missing sinment, mcidentally, 
never dul show op. However, thanks to 
strenuous work by W. Robert Moore, of the 
National Geographic Soctety staff, the team 
was kept supplied, in the main, by & special 
nirlift from Hangkok. 

Clnce in Hurtna, the fairly found mo com 
nlaint with the gracious hospitality or the liv: 
ing accommodations near Mergui (pages 337, 
748, antl Lnhappily the center of the 
eclipse path cid nol poss wver Merzul, The 
onseryation Site hal to be located 15 arline 
miles out in the junvle, and the trin. there 
took from three to nine hours. The villains 
cf ibe pitce Were two rivers to be crossed. 
the Tamok, beset by 20-foot tides, anc the 
mile-wide Kavaukpya 

The task of gelting organized at the obser- 
vation #ite put the Halbach party on its mettle 
at the very outset, 
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Astronomers recall no other time 
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The location was on an 500-foot hill, anky 
half « mile from the main highway (Mergui’s 
“Road to Mandalay’), but the countryside 
was thickly overcrown with huomboo and @le- 
phant grass. with no trails except those left 
by Wild boars, A “jeep-able"' roadway, how 
ever primitive, had to be cotstructed to make 
the observation 

A native contractor was approached. He 
estimated Hui the road in three 
weeks. That was too much time, Holbach 
and his second-in-command, Rex E. Hender- 
son, recruited a crew of Burmese workers und 
went into the construction business, tunilis- 
mayed by their own amateur status as rope! 
builders. 

Instead of taking. three weeks, they had 
their road in three davs: The result probably 
would make entineers wince, for it coiled. 
twisted, and turned like o tortured snake Bist 
it served, Ancl it was ceremomously clesiz- 
nated the Halbach-Henderson Purnpike, with 
the accent detinitely on the “turn.” 

The rough roacin, Burmese workers cleared 
the observation knoll and threw up an obser- 
vation shack of bamboo and thatched palm 
leaves, Complete with wide panels in the side 
to open on the eastern sky where the eclinse 
trail would start. Hoth in shack and road 
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kn Election Bows to the Fvclipse 


The pattem in Korea had ils own distinc- 
hve notes 

Alier Dir, Van Biestroeck di 
be and Lr. Maynard ©. Williams, Chief of 
fhe Society's Foreign Staif, proceeded t pa 
hele tespect= to Li john R. Hew 
LS. military commander for southern Knnes® 

ll wis & pleasant visit with ental conver- 
4s the three tolked, Dr. Van 
roeck mentioned that the date of the 
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Ranta coincided with eclipse day. The vet- 
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searched the countryside 
locale the geodetic survey marker that would 
ehable them | fix the precise Jocation of 
Their hunt was futile until they 
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Tih 7 Clete 
Baby's Picture Proves a Powerful Persuader: Everybody Wants One Like Ii 


TAP caw Tr. i Fi . | ; Sa oe i a 4 
When the Setional Gcherepiic Sochity’s cxpediden arrived at Onve. no Korean mother wuinted the campers 
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Foatives sprend the wird. Dhoting mothers decked to, have thetr babies photographed, 


model: It was that Dr Van Bieshroeck de- Rebun was something clse asgnin "That 
liver a lecture on the coming eclipse in non- beautiful mouwntainows island, propralater 


ateniilic languare to the sssembled school largely by fisherfolk, still had plenty of snow 
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Children of the area! (Page 3935.) when the vanguard of the expedition prrived, 
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With the a tance of an Mtermpreter fir. 


\ Herring Raises-lts Ebeod 


Van Bieshroeck handsomely paid his rent in 
iivance with & talk that made a profound Al snow was not the only problem, Tra- 
mpression on a wide-eyed vouthful aucience ditionally, as soon as the snow went. out, 
in fav dress. The lolk effectively sguelched the natives emploved large arrest of the is- 
Wl stirning of eclipse day superstitions, lund for drying their spring herring catch. 
Lr. Vien Btesbroeck named his camp Ait Hut this practice held the threat of inter- 
Tel, Hai bene the Korean wore for sun aT ference with {ree oeress to the observation 
fal for the moon (page 354). [twas situated location 
in paddy country, which made for trouble, Wehntiely a delicate question cf what to do, 


Phe only Does WHS MCToOsSSs fl one-foot-wiele but one whieh t hie diplomacy of fananese aii- 
dike between flooded rice fields Everything thorives aod: fortuitous CITCUIMstance 2 aertlerd 
that came in furl to be brourht ocross this  nicels 

morrow footwalk in Korean bark baskets When the expedition first established dts 





Sturdy Korean bearers Growght in all the Rebun beachhead, it was regarded liv the 
essentinis—instruomenis: sund, gravel, and = people with mistrust and perhaps resentment 


cement for foundations: radio equipment 1 poor herring season waa incdicated, and the 


coils of barbed wire; iran pipe; and food. fishermen feared it would be even poorer with 
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big boats churmming up the waters around the 
jaland (page 350), 

For weeks this apprehension about the catch 
appeared to be Justined, but then canw a series 
of record hauls prior to the eclipse, Families 
worked around the clock and the catch gave 
the island one of its most prosperous vears in 
history. Long before E-Day, the eclipse ex- 
pedition was being hailed as a harbinger of 
good fortune, 

For expedition members, the association 
with the fishing industry was not considered 
entirely a blessing. They worked in a redo- 
lent atmusphere. There was no escaping the 
inevitable fish scales, Fishwives were endi- 
lessiy busy cleaning the catch, and fish were 
drving in the slow spring sun overywhere. 
But the genuine good will of Rebun's people 
more than compensated for the fishy atmos- 
phere, 

Headache on Kisko 

In the Aleutians." trouble was spelled with 
a capital “K"—for Kicka. The Adak team 
met no special difficulties, but Commander 
Shelton found Kiska a headache from the 
Start. 

His preselected observation site was on tlie 
slopes of Riska voleano, the snowy cone at 
the north end of the island, which U.S. Air 
Force pilots used for a “fix” before making 
their bombing runs on Japanese installations. 

Commander Shelton soon learned, however, 
that the volcano slopes were still deadly with 
booby traps and land mines. ‘Time was lack- 
ing for a complete demining job, Anything 
less thorough would be foolhardy: in the fogs, 
mists, and sudden snow squalls expedition 
members might blunder off a narrow cleared 
lane into dangerous ureas. The hoard wis 
tio fredt. 

Commander Shelton’s report that Kiska 
volcano comld not be used caused disappoint- 
ment at Nathonal Geographic Society head- 
quarters in Washington and to Rear Admiral 
L. ©, Colbert, Director of the Coast and 
Geodetic Survey. The site selected) was 
nearly ideal for observations, 

Instructions went back to Commander Shel- 
ten to plana new location along the northeust 
coast of the tsland, 

Air reconnaissance ina Navy PRY made 
Commander Shelton very. doubtful that this 
ilternate site could be reached overland from 
Kiska Harbor, but he made a try, 

The try deserves a story in itself, With a 
ama] party that meluded J. Baylor Roberts, 
photographer of the National Geographic So- 
ciety 4 stafi, he set out in two “weasel” trac: 
tors from Kiska Harbor, The start was neade 
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in drizzling rain, ‘The rain changed. to snow. 
The snow became a blizzard. 

Thrown in was an Aleutian williwaw— 
technically on the mild side, with the wind 
only @0 miles an hour: but aman still could 
lean against it (page 370), 

Battling the weather, the task force strug- 
fled on until it encountered terrain which 
neo weasel could negotiate. In many hours 
of effort, Commander Shelton had been able 
to cover less than half of the 15 miles that 
separated the proposed observation site from 
Kiska Harbor. It was obvious that transport 
and supply could not be maintained for such 
a location, 

With regret, Dr. Briggs and Admiral Col- 
bert wrote off Riska-and reluctantly decided 


all the ground expedition 


10h ops must be put 
inte one Aleutian basket, with both teams con- 
The decision was not welcome, for high 
hope had been staked on the original plun of 
spacing the two teams om islands 250 miles 
apart, Now both would be on Adak, with less 
than eight miles between them, a small gap 
for bad weather, The criginal Adak team 
Wis getting set upon 2,072-foot Mount Adag- 
dak, The thwarted Kiska party prepared to 
make its stand on 3,900-foot Mount Moffett 
to the westward (page 368). 

While the Aleutian complications were un- 
folding, things were far from humedrum else- 
where along the eclipse arc. 

In China, Father Heyden hac good cause 
for regret that his expedition did not mehucde 
a financial expert. Dixey was a mild word 
for the curteney inflation he found, ‘T'wo 
dollars im U, & money then meant nearly 
31,000,000 in Chinese. Even today Father 
Heyden. is incredulous when he recalls the 
astronomical sums he «ishiraet. 


Leborers: S2-4),000 2 Day 


Workmen who cleare] the observation site 
eich received $240,000 (Chinese) per day 
A shoeshine in Wukane cost at Jeast $40,000 
and a rondside beggar would be insulted with 
a hondowt wi less than $20,000. Eggs brough 
54,000 apiece at Four Corners, 

To his surprise, Father Hevden also found 
himself cast in the fabulous role of paymaster 
toa private “army” (page 531}. 

Advance plans of the expedition had not 
anticipated need for troops, but reports wf 
minwding outhw hinds in the neighborhood 

* See in the NaTiowal Geocnariie Macaine, “Bi- 
ratre Ratteground—the Lonely Aleutinne,” by Ten- 
felis Davieoh, September, 1942; “idelle of the Aleu- 
thane,” by Tsobel Wylie Hutchivon, December, 147; 
*“Fapleriag Alettian Volvunoes,” by G. BD. Robinson, 
Hctober, 1948. 
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Majestic Landmark in Bangkok Is Lofty Wat Aran, “Temple of Dawn” 
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Operation Eelipse: 1948 


suggested the wisdom of military protection 
for the eclipse carp, 

All cooperation, local authorities promptly 
produced a guard detail, but the 17 young sol- 
diers in it were so dispirited upon arrival that 
their protection value seemed dubious, ta saw 
the least. . 

lt cid not take long to learn why. Their 
paty was only $5,000 a day, despite the high 
cost of living. With a Midaslike gesture, 
Father Heyden remedied matters, He gave 
all the soldiers a lavish 900 percent raise, 
which brought their daily earnings to a mere 
330,000, Morale and efficiency skyrocketed. 

The armed guards remained a swrce of 
uneasiness throughout the pre-eclipae period, 
however. The young troops all seemed to 
have itchy trigger fingers, anc the casual way 
they handled hand grenades would try strong 
nerves. Petty larceny also could net be aver- 
looked, particularly with so much valuable 
scientific equipment about, 

Nevertheless. the guards may have thelr 
own special niche in astronomical history, for 
this is believed the first time that protective 
michine-gun nests and rifle emplacements 
were features of an eclipse expedition camp. 

Attention, GI's! 

Japan, oo, came up with its own parcel of 
diverting news, Tokyo was out of place. ‘The 
Tokye-Vokohama, Japan, edition of the Pa- 
cific Stars and Stripes headlined the tidings 
for occupation GI's with: “Do you know vou 
ament here? Attention; Tokyo is not where 
vou. think!" 

_The location error came to light during ex- 

ploritory ciscussions between scientists of the 
expedition and Japanesw astromimers, From 
these it developed that the accepted position 
uf Tokwe, starting point for all geodetic sur- 
vevs of Japan an! Korea, was, in fact, some 
1,600 feet southeast of its trie pesition. 
This. revelition was of prime importance, 
Use of the incorrect Tokyo position, in the 
advance projection of the central eclipse line 
across Korea and Japan, would have led to 
grave miscalculatinns. Since exact computa 
lion of this central line is essential for precise 
observations, catching the error saved the 
Onyo ond Rebun ‘expeditions from being Io- 
cated far “off base” on E-Daw, : 

The scientific explanation for Tokyo's mis 
location is lengthy. Briefv, the mountains 
and other irregular land masses: near the 
Japanese capital combine to pull the plumb 
line out of its truly vertical position, This 
introduces an error in the latitade and longi- 
tude readings obtained hy observing the stars, 

In the steady flow of other progress’ reports 
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to Washington, items kept cropping up that 
were neither scientific nor relevant, 


List: 638 Years 


From Burma came one dispatch annotincing 
the expedition had just lust 638 vears and 
was soaking wet. This unusual intelligence 
was elaborated by the explaination that the 
Burmese New Year of 1310 had fust arrived, 
ushering in the traditional Water Festival, 

During the celebration, Burmese douse one 
another with water, much in the same gali 
spirit that Westerners fling confetti and 
streamers on New Year's Eve oor at carnival 
me, The individual who fails to get at least 
a little moist curing the festivities hasn't o 
friend in the country, 

The three-day celebrition was u signal for 
the Burmese workers at the expedition camp 
to quit work, and all the labor performed 
during tht interval was-by members of the 
party. Mr. Halbach and his assistants were 
drenched repeatedly by their holiday-making 
workers and other wood-natured Burmese as 
they traveled to of from the observation site: 

The Siam party also was treated to a fes 
tival, though on a more formal, less damp 
side, It was “om location” in time for the 
colorful kite-ffving season, and its membwrs 
jumped at the chance to build kites of their 
own and join in the sport. Their most am- 
bitious entry was a omedel rarely seen in 
Bangkok skies—a large box kite, bearing the 
legend “NGS,” 

The box kite, however, did not remain Jong 
in the control of its creatars. Once they har 
it.aloit, the rizorequipped pirate kite of some 
Siamese sawed through its lme and it snare! 
of tree. Expedition members caw ft again 
in the skies on subsequent days, but definitely 
operation under new management, 


Astronomers Lose Faee—ond Heads 


For the classic nonessential footnete im this 
series, perhaps the prize should go to the 
China party for resurrecting one of astron- 
omy's forgotten legends. 

The One Long Climb observation site was 
located in the same area where the first 
recorded eclipse in world history was noted 
around the middle of the 22nd century a. oc, 
And on that eclipse hongs the story. 

According to ancient Chinese annals, the 
royal astronmimers at the time were a pair 
named Fer and Ho. Their duties were to 
(ivine the approach of an eclipse and then, 
when it was at hand, to sound the alarm so 
that gongs could be beaten to frighten. off 
the heavenly dragon which, so it was believed, 
was trying to awullow the sun (page 343). 


‘oreiah ocheervatery at Camp Aal-Tal (Rorean ‘lor Son-Aoon}, 


double-ehecks to confirm the exact location. 


Hsi-and Ho, the chronicles indicate, proved 
ciicrent roval servants in determining the ap- 
proximate time of the -eclipse’s arrival, but 
then they stirted a mutual round of congratu- 
lations on their superior skill and knowledge. 
There were many toasts. The beginning of 
the eclinse found them, the ole! chronicle sor- 
rowtully relates, “sunk in wing ond excess.” 

As aoresult of thelr derediction, warning 
prongs were not beaten, the traditional din 
was pot prepared, and great contusion swept 
the superstitious populace. The Emperor of 
(hind was so angry he took elirastic action 
he had both Hei aml Ho beheaded, (Astron. 
omers, dois wrlerstoad, have been most. dis- 
creel ever since, ) 


B's Ger on: Twaoeatian 


[It is indeed a far (4)-ceotury) cry from 
Hai and Horte the two B-29's of the Strategic 
Air Command, but these modern aerial eclipse 
hunters touk off for the Aleutinns from a 
Florida base just about the time the resur- 
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~ iehard t 
Dr. George Von Biesbroeck Tokes His Sights Beneath Three Flags 


Old Glory and the favs af Korea and the National Gewraphic Srcicty whip in the breere abave the 


BOM Die 


The theocdolite was taed in o-senes of 


recterl Chinese lerend was causing chorckles. 

Arriving on the ishind of Shemva a little 
more than two weeks belore the eclipse, the 
B-29 mission member found oo cause for 
merriment. Kugeel was the word for their 
situation, 

The routine work of aircralt maintenance 
came close to being a nightmare, Most main- 
tenance had to be done out in the open hy 
crew members; with a 30-mile wind blewing 
actoss the Shemya plateau. 

A supply of spare parts never arrived, so 
the crews were forced to prodigies of Improvi- 
cation, fabricating the needed replacement 
ems oul of discarded metal equipment they 
ferreled out around the Shemya base. <A spe- 
cial electronics shop was set up from scratch, 
and ano extra supply of penwer was conjured 
up somehow, The work wot deme. 

As the H-29"s took over on Shemva, the 
ground Sherin crews which accompanied them 
ee up statins on the islands: of Atmechitha 
(page 304) and Tanaga. Sharan (or short- 


Operation Eclipse: 


range navigation) is the svstem whereby raclar 
signals are exchanged between aircraft and 
erounel stitions, miuking pussible wocurate 
determination of the plane's distance from 
the ground transmitter. 

Getting the mission shaken down took less 
time than its difficulties. would indicate, and 
the Superforts embarked on a series, of test 
flights, crisscrossing the 180th in to 
check Shoran’s behavior. The equipment func 
tioned with fidelity and the airborne positions 
of the planes could he plotted with satisfactory 
accuracy on the carth’s surface below, 

On one of the test flights an engine on one 
B-29 caught fire, but the bluze was extin- 
guished and the pilot brought his ship in with- 
out further trouble. 

Meanwhile, for all hands from Burma to 
Alaska, the time was drawing closer, 

E-Week—and Trouble 

E-Week finally arrived. There was much 
scanning of long-range weather forecasts. 
Along the multi-thousand-mile eclipse path 
teams went through «a final series of rehears- 
als. Instruments and equipment were checked 
for the hundredth time. One after another, 
ground party leaders coadined Nathonal Gen- 
gruphic Society headquarters that everything 
was in readiness—and ‘fingers duly crossed, 

Then trouble began to hatch with a venge- 
ance. To Dr. Briggs came an urgent message 
from Major Wyman reporting that heavy in- 
terference was blanketing all tadio channels 
assigned for B-29 use, making it impossible 
for the plines to receive the all-important time 
signils. Wymiin- said that unless 1 mew con- 
tinweaus time-signal broadenst could be gr- 
ringed on a different frequency, the airborne 
eclipse mission should be abandoned, 

That wis Wednesday. The eclipse was duc 
the following Saturday. Por the moment it 
lonked as i the tratlblasing 8-29 experiment 
was doomed. Arranging lor the special facili- 
ties Wyn needed was a tall order on only 
i2 bowrs” notice, 

Hut in two days of intensive activity moun- 
tains of red tape were moved. technical ififfi- 
culties overcome, administrative short cute 
created. By sundown Thursday. thanks to 
cooperation extended by Secretary of State 
George (, Marshall, the State Department's 
powerful station in Hawait had started to trans- 
mit continuous time signals on the requested 
new channel; the B-295 were receiving them 
successiully ond rated the Superfort time 
check now accurate down to a split second, 

But the elation at National (Geowraphic 
Society headquirters was short-Hved. A new 
and: far greater threst to any successful ob- 
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servations had arisen. The sun suddenly 
erupted with a ‘severe outhurat of sunspot ac- 
tivity. Heavy radio storms resulted, playing 
havoc with wireless communications. The big 
question cow become whether any observation 
team could receive the vital time-shgnal broud- 
casts through this tempest of static. 

Sunspot- experts at the National Bureau ws 


Standards were not optimistic, All 


seemed to indicate that the radio storms wou 
grow mare intense as eclipse time approached, 
The outlok was considered particularly poor 
for the Aleutian area. 

By eclipse eve the forecasters’ pessimism 
appeared more than justified. Washington 
time sicnals were not even getting through 
to the Federal Communications Commission's 
station at Grand Island, Nebraska, 

E-Day dawned a clear ond sunny Saturday 
in. Washington—and battered! hopes revived 
slightly, The Bureait of Standards reported 
slackening sunspot activity and an easing at 
severe radio storms, Time signals were given 
a “good” chance of getting through, although 
experts warned that a renewal of violent 
disturbunces remained a definite hazard. 

Fina) advance weather forecasts beran to 
trickle in from the observation sites, Though 
not ileal, they were far from discouraging, 


Stond By for the Flashes 


‘These reports in, there was nothing to do 
but wait, Wait on whot the threatening sin- 
spots might do. Wait on the uncertain 
vagaries of the weather at the observation 
points: Wait, finally, for the flush reports of 
results from the fell. 

The tole of Dr. Briggs in the over-all project 
might be compared with that of a chief of staff 
ina military undertaking, All the planning 
and preparations were complete, Operation 
Eclipse was now in progress. The onxicus 
hours had come. Time, as the GIs used to 
say. to “sweat it out,” 

This was to be a Jong-drawn-out process, 
The first eclipse contact at Mergui came al 
6:33 p.m. (Eastern Standard Time), the last 
in the Aleutians five hours later. But the 
evening wore on, Nanews. Midnight passed. 
Still na word. Then, shortly after midnight, 
the first break in the silence and suspense, 
Bangkok reporting: 


DESPITE MASSING MONSOON CLOUDS FIST 
CONTACT RECOMEED SUCCESSFULLY THROUGH 
THIS CIQATS CLOUDS STOP AFTIR PEST CON- 
TACT SECOND CONTACT AND MOST ANNTLARITY 
RECORDED BUT THIED CONTACT PROPLIALATICAL 
STOP TIME SIGNALS KECONDED STOP PANTY 
JUBILANT, 


et 
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Richont (|, Vertis rat Te 


East and West Get Together for Shop Tolk Before Eclipse Day 
Prof, Kwon Nyune Dai, of ores) Nuttonal University, Ietens os Tr. Van Hiestroerk refere to a 


thart timine the eclipwe phases (Rovean local Gomer). 
hing of the first anid last contacts of the eclipse, 


These. were heartening tidings, Hut what 
of the other stations? The small hours of 
Sunday morming plodded on to dawn, Noth- 
img further, The clock was elging toward! 
TU 

At Tome last, the story began to unfold 
With a rush, said the first installments made 
unwelcome reading. 

From Koren: 

CLOUDS: NO HECORT STOP 

Dr, Briges snuled wryly at that radingram 
and commented that be certainly could not 
accuse Dr. Van Biesbrocek of wasting words. 

From Wukane: 


SALI CLOTH 
NEXT TIM} 


COVER SIOF FHEITEH LUth 


From the Aletitinns: 


ADAGHAK: ZERO STF MOFFRTT POSstiLlity 
OF CONTACT FIRST FHASE THOUGH SUN PA- 


TEALLY CLOUD COVERED DURING TMothil stot 
CENTHAL PHASI SHOT IN DRIVING SS OWSTORM 
RESULTS DOUBTFUL STOr FINAL PHASE OVEM- 
CAST STOP ALL PARTY DISAPPMIS TEM 


one: three. 
Very dub 


So. the soore stom: 
romising results at one station, 


on 


Two tiny norows pointing to the sun indicite the berin 


ous Tesults at a second, Negative results at 
the other three, 

Disapnomtment lined Dr. Bregs's face 
(puge 342). “Tt looks as if we are going to 
lea oul this time,” he said regretiully. The 
next message virtually persunced him he was 
right, Ut was the first in a much delayed 
stries. of radiograms from BRoebun and it deep 
ened the general gloom with the news: 

TWO JOURS TEFORE ECLIPSE WEATHER roc. 
NO BUN TMAGCE 


Vl Fortune Relbents 


But <wilth on the Beele of this dispatch 
tame oa rush of others, The weather ot Rebun 
hal sturte) to ‘break up, Skies clearing. 
Tleen the bell-tinging news: 

CONTACTS ONE COMMA TWO COMMA THEDE 
TERFECT WEATHER STOP MINOR CLOUD INTER- 
FERENCE FOUTRTIE. CONTACT STOP SCIEN TITS 
WELL SATIRFTED. 


Onenreiion Eclipse wis not a failure, after 
nll! Success ot Rebun ond at Bangkok en- 
couraged! the hope that screntists could link 
survevs of suthess Asia with thise of Japan 
and probably Korea. There was-a prssitility, 
Too, cif sai Wiest ites seit hinge fro “Lhe pheta- 
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graphic record made from Mount Moffett in 
the Aleutians. Burma and the H-29's were 
yet to be heard from. 

The Burma report eventually came through 
after many hours’ delay in transit. At the 
time it gave no cause for elation with its 
Lerse: 

RESULTS DOUBTTUL S0ME. CLOUDS 


That left only the B-79 mission. ‘The story 
of the Superforts was destined to remain un- 
known for dave, wrapped in a baffling blunket 
of silence, 

Communication difficulties, due to raclio 
storms, thwarted repeated efforts to contact 
the mission at its Aleutian airbase. And when 
communications were restored, the big plunes 
had already departed for their home station 
in Florida, Dr, Brises wis nettle! by the 
SLISpense, 


The Unknown Story 


Masterminding the work of multiple eclipse 
expeditions by remote control trom the Na- 
tional (Geographic Society's headquarters, 
thousands of miles away, was an exasperiting 
business. Even the most encouraging racdio- 
grams left much to be desired. 

Had global television been ovailable, there 
was an intensely varied pictorial narrative 
that might have been tranenitted, 

At Mergui, Mr. Halhach and his assistants 
were up hours before dawn to find the skies 
thickly banked with forbidding nceSceen 
clouds, and the threat of rain in the air. The 
trip. to the bamboo-and-palm observation 
shack was made through brooding tropical 
darkness. 

With dawn the two large panels in the 
enstern wall of the shack were swung open to 
give the cameras clear range of the morning 
sky, anc the party was cheered by the ap- 
penrunce of a few rifts in the heavy canopy 
of clouds, 

Tt was through one of these opportune rifts 
that the first contact of sun and moon was 
caught. Secon: later, however, the maine 
descended in earnest, sluicing down on the 
remote jingle outpost. Prospects: for any 
further observations looked bleak and camp. 

But Holbach had the equivalent of o rob- 
bit’s foot in his pocket. Just as the time 
neare) for the important second and thire 
conlacts, the rain ceased momentarily and 
another fleeting but providentially timed 
break opened the thick clouds, 

While it lasted, the expedition was able to 
catch the vital interval of the two central 
contacts, This sent spirits sourine. 

As if on a timetable, the momsnon rains 
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promptly resumed. Across the countryside 
during the hour-long final phase of the eclipse, 
Burmese natives continued to beélibor the 
trunks of food trees with stout cudgels In 
accordance with the timeworn tradition that 
m® tree beaten during the darkening of the 
sun Will have a nicre tenintiful vield. 

This quaint custom contrasted with the 
alert scientific interest of the five faculty 
members from the University of Rangoon 
who clustered about the equipment in the 
observation shack, 

‘There was no lucky break on the fourth 
und final contact. When that moment arrived, 
torrential rain completely olvectred the sun- 
For the Mergui tear, Operation Eclipse was: 
over, 

Had the exact extent of Halbach’s success 
been known then in Washington, it would 
have betn cause for jubilation, instead of 
having somewhat the oppesite effect. The 
reason for the strange understatement of the 
flash teport was explained weeks later. 

To expedite the dispatch of the report, Hal- 
bach had prepared in advance three “canned” 
messages to cover major contingencles, One 
was for complete suceess, one for complete 
failure, and the third for wncertain results 
due ti the probability of clowl trouble. 

When the fourth contact ended, there was 
no time t) draft a more complete report, so 
Halbach immediately sent a fleet Burmese 
runner back the 18 miles of the road to Mer- 
seul with instructions to the telegraph operator 
there to get the inadequate message No, 3 
speeding aut on the wires. 

Again, Fickle Weather 

Like Burma, the Bangkok story prover one 
of fickle weather. Forsuking the comforts of 
their metropolitan hotel, the members of the 
party camped out overnight at the site to 
make suré all would be on hand, without 
fall, well in advance of eclipse time, 

“We awoke to find it raining,” Professor 
Smiley relates, “but it began to clear about 
67:30 a. m., half an hour before first contact 
time, Just #3 the ectipee was about to start, 
a huge cumulus cloud moved to one side ond 
we were able to photograph the first contact 
through a thin cirrus veil. 

“Then another borge cumulus cloud moved 
in front of the sun, and it was nip and tuck 
whether it would be out of the way in time 
for the important -seconed and third contacts. 

“Tt was a tense moment, but the sun wus 
again in the clear when it was time to start 
the camera ta record the mingte before annu- 
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fainth: the narrowing crescent of the sun 
when the clouds were a lithe less heavy, 

“Many people crowded arvund our wire 
fence with great interest, but they respected 
our request for silence at the central phase. 
All sremed impressed by the eerie darkness 
which Crepl over the land, und they marveled 
at the precision of our advance preilictions 
as to the exact times of the eclipse (page 350), 

“When all was done, it was plain that this 
throng. of Korean friends was sharing our 
so cineviahoneal | 

a the uniavorsble weather conditions, 

Dr. Van Bieshtoeck dir] manage to pet a 
shart run of film during a purtial phase, and, 
in the over-all undertaking, every such bit 
helped. 


Rebun “Pravs Away” the Weather 


At Rebun. the weather tables finally turned 
in favor of the ‘scientists, although net uritil 
after many anxious. howrs, 

All dunrinat ectipe week the fisherfiolk of 
the rugged vel scenic island had been offer- 
ing prayers for fair weather and the success 
of the expedition’s observations, On the eve 
of E-Day all work was halted on Rehun for 
a time while its people offered up a tinal 
special praver for this intention (opposite). 

Even the most devout, however, may have 
felt urave dewbt about the efficacy of this 
mass prayer when the E-Day weather did 
arrive, It stormed all night, whipping up 
heavy seas which pounded Rebun’s rocky 
shoreline. Trawn found the weather still foul, 
Skies were gray and leaden, A cold drizzling 
rain siited down cheerlessly. “T'wo hours be- 
fore first contact time there was not the 
varuest hint of a sun in the heavens, 

The stage seermed set for a crushing onti- 
climax. Rebun's hamlets had been bedecked 
with gay posters to hail the eclipse orcasion. 
A special postal cancellation stamp had [xen 
authorived fo commemorate the event. In 
addition to the National Geographic Society's 
expedition, there were representatives of 
sume 17 Japanese scientific associatinns intent 
on stiulving variows wspects of the solar phe- 
TeOTTVe Tr, 

Elaborate press coverage arrangements had 
been made, and special conmmunication facili- 
ties setup. There were so many correspond: 
ents, American and Japanese, on the scene, 
that it had been necessary to restrict to 22 
the number permitted in the observation area 
during the eclipse, One Japanese vernacular 
paper sone had 23 reporters and photogra- 
phers on hand to cover the story, and wired 
picture equipment wre installed ta whisk 
photos to Tokyo in six minutes (page 371). 
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Even the pole: of crimeléss Rebun were 
anticipating a memorable day, Roads in the 
vicinity of the observation area had been 
closed off, Special regulations had been issued 
for handling the unprecedented tflux of visi- 
ters and spectators. 

All these preparations—and new aborm- 
nible weather, 

Nor did the weather show any signs aol 
breaking, Offshore the Japan Travel Bureau 
ship, Haetwien Marv, with its load of Japanese 
eclipse seekers, pitched and tossed oes 
in the turbulent seas: When the U. 5. de- 
strover Oreck arrived with a final cont sin 
Of newspapermen and photographers from 
Tokyo, the seas were so rough that there 
wis doubt personnel could be landed. . 

Then, capriciously, it happened. ‘The wind 





sucdenty begun to freshen, Tt picked up until 


it was blowing about 30 knots. It became 
so strong that it blew completely out of the 
water a six-place rubber landing boat which 
was moored to the Orleck’s boom, And the 
wind was blowing aloft, tao. 

Breaks started to appear in the cleud eeil- 
ing. Patches of blue skv showed through, 
and glimpses of the sun. The rifts widened. 
Soon the heavens were clear, except for oa 
few small errant clouds. Across. the wide 
channel from Rebun, Riishiri emerged from 
the mists, its mile-high snow-clad cone a 
spectacle of beautiful symmetry. 


Clear Skies on Schedule 


li the weather shift had been ordered by 
the scientists on Rebun, they could not have 
timed it with greater nicety. 

As the eclipse began, the rocky hillside 
sloping down to the shore-from observation 
area was crowded with an intent gallery. of 


spectators—solemn- faced voungsters from ihe 


island, their equally interested elders, the in- 
evitlable battery of amateur photographers 
snapping away with their cimeras, students 
with nolebook= or sketch pads in thelr hands 
—anck, of course, a few of Rebun'’s “finest,” 
on han) to preserve law and order. 

The skv was almost cloudless for the first 
three contacts. 

Although a few clouds approached the sun 
when the fourth contact néaredl, the camera 
was able to catch that final phose at inter- 
vials between the chourle (page 332). 

Mombers of the expedition clapped one 
another on the back, ‘There was much shoak- 
ing of hands and exchange of congratulations, 

Beaming widely, Jupanese scientists and 
technicians bowed to each other in triumph 
and saluted! Dr, (Keefe, For Rebun this, 
indeed, was “it,” 
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Operation Eclipse ; 


Two hard-w orking members Of the National 
Geographic Society's field staff were on hand 
to participate in the moment af triumph, Mr. 
Johnston, coordinator at Tokyo for all the 
Asintic expeditions, atrived a few hours before 
the eclipse after a very stormy voyage. Wait- 
ing to greet him he found Dr, Williams, who 
had previously spent considerable time in 
Koren and China, assisting with the prepara- 
tions of the eclipse teams at those Incations, 

Weather Gols Frown Again 

A few hours after the eclipse passed) Rebun, 
it wax the Aleutians’ turn, ond the {ll fortune 
whith had degeed the eround parties there 
did its best again, to spoil the occasion. The 
scheduled célebration in the officers’ club on 
Adak after the eclipse turned out to be closer 
in A wike. 

The treacherous Aleutian weather acted up 
as eclipse time approached. Located in a 
more westerly position, Commander Shelton's 
group bated the first opportunity to “shoot” 
the phenomenon and got some usable film 
footage at the first contact. Then a driving 
snowstorm whipped down suddenly out of the 
clouding sky and raged throughout the central 
phase and after. 

li was-a weird spectacle, for the darkened 
sun could be seen intermittently through the 
Whirling snowflakes and shreddeéd clouds. The 
cumert kept grinding all during annularity, 
but heavy clouds obscored the sun at the 
critical moments, Matters Improved mo- 
mentarily at the fourth contact, but ofter # 
few more feet of film had been expesed, the 
sun wae blotted out completely. 

Clarence Shelton’s party on Mount Adag- 
dak. 74) miles to the east-northvast, fored 
even worse, Their location was weathered 
in solidly, anc they got nota glimpse of the 
eclipse. 

The big question on Adak that night was 
how had the B-20' made out. Army and 
Navy pilots who hod been in the air during 
part oof the eclipse reported! overbearing 
snatches of “Intercom” talk between the twe 
Superforts which indicated that things were 
eoing well; bud no oficial report ever come 
through to Bete, Geen. Frederick Kimble, Air 
Force Commander in the Aleutians, from 
Major Wyman after the big planes had landed 
on Armchitka, an alternate base, 

Hoth Amchitka and Shemya, the original 
base of the B-20's, were peppered with urgent 
messages. They come from General Kimble, 
from The Society, from Major Wrman's im- 
mediate superior in Washingten. 

No replies came back. from Amechitka or 
Shemya, until a final message elicited the 


1948 


information that the B-29". had already cde- 
parted for home base in Florida, 

It developed later that Major Wyman had 
filed his routine official reports and a. long 
eclipse dispatch to The Society immediately 
upon landing, but the sunspot storms had 
obliterated them in transmission and they 
never teached their destinations. ‘The SATHE 
freakish disturbances hack kept the urgent in- 
quiries from getting through to Major Wyman 
while he was on Amehitka. The experts at 
the Bureau of Standards had been all too 
correct in their warnings that radio storms 
wold be bad in the Aleutian aren, 

For four days the outcome of the B-29 
mission remained an exasperating mystery. 

Then all the confusion about the vanished 
reports ard] unreceived messages suddenly 
cleated up. Major Wyman returned to Wash- 
ington amd aat down with Dr. Briggs and a 
group Of geodetic and map experts to tell 
the B-29 tury, 


The Big Sterv Gets Told 

And the B-29 story proved ia be the most 
stirring and dramatic account to come out of 
Operation Eclipse. It made a fitting climax 
to fo great venture, 

The fight plun worked out in alyance for 
the Superforts called for them to do their 
a work at between 8.000 and 10,000 
bet 

“This,” explained Major Wyman, “is the 
maximum altitude required 340 dave in the 
year ti fet on top of the Aleutian weather— 
but an the other hve dave vou have to go 
higher, scumetimes much higher. . 

“E-Day, we found. was one of those five. 
Maybe 1 should saiy. six, since this Is leap 
¥Cae, 

When the B-29's came out an top of the 
regular overcast of about 10,000 feet, they 
did not meet clear weather with unlimited 
visitility, but a seemingly endless layer of 
Inette, 

They groped higher, Three miles, 
Five. Stil the “soup” persisted. 

Finally they liroke inte the clear, but still 
kept climbing to put a Foc margin between 
themselves and the weather “roof” beneath 
them, Altimeters showed 79,000 feet. 

Then a bad moment came, In the rarefied 
atmosphere of the great height an engine 
conked out on one of the B-29's; The biz 
ship was forced te «drop down 2,000 feet 
before the balky motor picked wp again. 
Fortunately, it gave no further trouble: 

The mission wis carried out at those alti 
tuties. one plane fiving at 29,000 feet about 
ten miles ohead and 2.000 feet above the 
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second. Both Tew on identical course, tight- 
rope-walking the center line of the eclipse 
path 

VI the fia} a | levels With wierat her 
was verr clear and cold, with the eutene 
thermometers roistering 30) degrees below 


zero centizrade at 29,000 feet, and 43 below 


it 27,000 feet. And crewmen commented on 
the strange brightness of the otmosphere. 


Despite the planes’ heating systems, the 


subzero temperatures outside had a decided 
cliect on the delicate mechanism of the eclipse 
cameras tiounted in the specially improvised 
blisters atop the Superforts (page 366), The 
Gimeras proved extremely cold atv sti and 
had to be warmed up dor a while before i 


l 
was thoweht wie to lond them with tum. 
Major Wayman remarked that he wished he 
had hada couple of electric blankels alone 


to bundle ground the photographic equipment. 
The cameras were not the only pre-eclipse 
run problem. Pilots had te worry about con- 





troile—the lone, vapory wakes which aircral! 
produce under certain conditions. There was 
concern lest the contrails of the leod plan 
mieht, ata critical moment, interfere with 
the camer in the B-279 that followed, 


“This Is It” 








“eto hour. Tt waa shorth betore 5 -p. im, 
The run was on, and still the extraordinary 
brightness: perviuied the great empty void of 
the upper wotld when the moon started to 
bite Inte the edee of the resplendent sin 

Bul thimee chomeed rapridly, mach ness 
rave Way to-an eerie twilieht, then darkness 
ao complete that the B-29's hod to switch 
on their electric-lighting systems so that the 
w-important men in the cockpits could see 
their instruments 

The men in the cockolts had a ticklish 
nerve-ticking job. Tf a wingtip dipped ever 
ao little curing the course of thi eclipsr il 
wold be enough to throw caomeraz off the 
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Japanese Newsree! Men on Rebun Shoot a Rehearsal of the Eclipse 


Dominating the oleeration enclose, the long tube of the eclipse cumera ie meunted ah comerete piers 
and trained on the coclestat (right), which mitrorm: the sun's image. Tents of the expedtition darken the 


Winwineg shoreline. 


eclipse image and perhaps ruin chances for 
the missions complete success, Tt had to be 
t steady course, ane true 

As the cameras ground in the eathering 
darkness o new danver arose, due to the thin 
Upper atmosphere. With explosive reports, 
rihs began to crack in the <pecial optical-glass 
domes hosing the eclipse cameras. Three 
Tibs buckled in the dome on one of the ships. 
and one on the other, 

Those were tense seconds, The photegra 
phers were lashed in their positions. but there 
was no predicting what might happen should 
a dome blister give way and create a terrific 
pressure change inside the aircraft Speriilir 
“mcklents in the past have sicked men sind 
equipment cut of pressurized) planes to certain 
destruction, 

Happily, while the dome rihs: cracked and 
erouned, they held, Shoran worl time-signal 
equipment functioned smoothly. The sheen 
of brightness crept back into the woper skies. 





Then, abruptly, the eclipse run was over, and 
the B-20's. with their trinmphant crews. 
awoited down almost six tiles to land on 
Amechitka and dispatch the “Mission Accom- 
plished” reports which were never received, 


(iperation Eelipse Estunates Revised 


The B-?9 story, pluc the subsequent receipt 
al more detailed information on the Mergui 
observations, maive Dr, Briggs and his scientific 
BScites mest welcome ered fer TevEini 
their initial long-range estimates oo the results 
of the eclipse experlitions 

Understandably enough, the original esti- 
mates had been much on the conservative side. 

Cn the basis of first reports, the most Pr, 
Briggs hoped for was that the trinmeulation 
networks of Shan and Japan could be tied jn 
to further knowledge of the size and shape of 
the earth 

Acmajor bocomplishment, this, ancl one that 
anv Single eclipse expedition might well reqird 
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as a gratifying success, Hut it was-still sorme- 
what on the disappointing. side for the am- 
hitious multiple enterprise that had been at 
work. So. long. 

Subsequent reports enhanced prospects sub- 
ttantiliy. Dt was ne longer a question of a 
ingle linkup, Burma promise! a double 
check onthe tie from southeast Asin to Japan, 
possibly to Korea. The -sutcess at Rebun 
seemed to ensure such a result. 

The exciting development, of course, was 
the outcome in the Aleutians, for om that 
hinged the slender hope of obtaining new 
dota on intercontinental distances between 
North America and Asia. 


The Lomg- Job Ahead 


Making schentificully sire of results is some 
thing far different from giving tentative :esti- 
mates Of spol reports, 

The work of evaluating and correlating 
scientific information produced by the several 
expeditions will require many months before 
any final report can be drafted. ‘There are 
some 100,000 separate pictures. of varius 
eclipse phases: to be studied and compared. 
Atmospheric conditions, slight variations in 
time signals, and other factors all must be 
taken inte careful account. 

The bare preliminary preparation. of the 
B-29 eclipse film, alone, tevk more than seven 
months of the moet painstaking work. 

A. cautious, if terse, progress report to Dr, 
Briggs gives grounds for more than restrained 
opitinmisin on the ultimate verdict. It states: 
“Results. better than meteorological predic- 
tions would have led ws to believe, Mast af 
the stations had some measute of success,and 
nve of them produced results of mreat yalue, 
namely, Mergui, Bangkok, Rebun, and the 
two B-29's." 

Whether the ultimate results turn out to 
be on the minimum or maximum side, two 
things stem plain: 

Mankind's knowledge of the size and shape 
of the earth stands to be bettered. And in 
the size-and shape of the earth is the footrule, 
eo lo speak, by which man, measures the uni- 
verse wherein he lives. 

A revolutionary new technique in precise 
astronomic! observations has been introduced 
by the use of aircraft, and this should facili- 
late the future work of scientists intent om 
advancing the cause of more accurate geig- 
raphy. 

Aircraft have been used in the past for 
observing arul photographing ne lipses, lout the 
data: obtained lacked precise value because 
the plone's constantly changing position in 
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the sky could not be plotted continuously in 
terms of equivalent positions on the suriace 
of the earth below, 

The suterss of the atrborne operation hence 
takes on notable significance, for it promises 
to provide scientists with “eclipse insurance” 
for the expeditions that will be studying solar 
blackouts in years to come. 

In the past, astronomers have been tier 
to the ground henatise a stationary platform 
for instruments was believed necessary to 
obtain relinble data. And they have alwnys 
teen completely at the mercy of the weather 

—a few minutes of clouds and rain have 
defeated] countless expeditions, organized at 
greal oxpenee am!) effort. 

Now that the new aerial technique has 
demonstrated marked effectiveness, scientists 
can pilin on using the moving platform of 
the airplane to supplement the observa- 
tiene mace from stationary platforms on the 
ground. Moreover, the airplane gives them 
a veto over bad weather, because, except for 
Tare cases, aircraft can climh out on top 
of the storms and clouds that would thwart 


erounml observers, 


Taking advantage of the new technique 
prewnts no insurmountable obstacles, Midd- 
em commercial transport planes are readily 
available for charter, They could be fitted 
out privately with the necessary additional 
navigational and electronic equipment. In- 
stullation of scientific instruments and cam- 
eras would be a comparatively simple task. 

Perhans the flay may come when. major 
scientific orgmnizations, or groups of them, 
will maintain their own specially equipped 
airctait for various phases of celestial research 
ind other projects of exploration, just as some 
industrial firms and large hewspapers do today 
for their special purposes. 


“Caleuluted. Risk” Justified 


For the National Geographic Society and 
its 1,800,000 memiber-farmilies, the 144 
eclipse thus may well be revarded 25 a mem- 
rable one. The Society sent out the largest 
coordinated tram of expeditions yet to. take 
the field for o blackout of the sun, {1 pia- 
neered agnin in sponsoring the use of bigh- 
altitude aircraft in a new approach te the 
problem oof eclipse hunting. And this un- 
precedented ground-air combination obtained 
important scientific results. 

The scientific gamble risked back in June, 
1047, and supported by The Society's mem- 
bership, would appear to have been well 
calculate] and more than justified in its: 
returns, 


Exploring the Past in Panama 


By Marriew W. 


STrRLING 


Leader of the National Geography Soctely-Senithiontan Fastiation Arckeolegical Expedition to Weiter Pomarme 


dilustratians. by National Geographic Photographer Richard H. Stewart 


afternoean, and it was oold on the deck of 
the 5. 5. Ancon as she slowly eased down 
the East River. Snow covered the city. 

Wearing light coats, since this was the only 
day we expected to need them, we shivered 
4 while on deck, viewing the somber but. beau- 
tiful sight, before descending to the grateful 
warmth of our-staterooms: 

Like migrating birds, Gordon Willey, Rich- 
ard H. Stewart, (Mrs.) Marion Stirling; anid 
| were again heading south on our anni 
National Geographic Society-Smithsotian In- 
stitution archeological expedition, this time to 
western Panama.* 

Our final destination was to be the Avuero 
Peninsula on the [acific side, 160 roacl miles 
ecuthweet af the Canal Zone (map, page 377}, 


[ WAS COLD in New York that December 


From Snow to Tropic Sun 


Two days tater we were lounging on deck 
chairs as we sailed through sunny seas, thor- 
oughly enjoying the climatic contrast and the 
brief rest before plunging into the strenuous 
work ahead, 

At Colén, to our surprise and pleasure, we 
were met by a compatriot, Karl Curtis, yolun- 
tary fide, guide, and mentor of practically 
every scientific expedition that has. visited 
Panama i in the past 25 years (page 375). In 
his car we rode acrass the Isthmus to our 
hotel in Anton, 

On the plessant two-hour drive from the 
Atlantic to the Pacific we were again impressed 
by contrast: this time, the ease of modern 
travel as compared to the crossing by rugged 
tril through fever-laden jungle. 

One of the first mainland paints to be 
touched by the Spaniards, the Isthmus at 
Panama played from the start a leading part 
in the opening of the New World.+ 

Here on the wasp waist af the Americas 
was the obvious pomt of socess to the shores 
of the great Pacific, first seen by Balboa from 
his “peak in Darién.” Here, Columbus stated, 
Spaniards saw more signs of gold in two days 
than they had observed in four years of ex- 
ploration in the West Tnedies, 

Soon after the Spaniards had looted fabu- 
lous riches in gold from the native chiefs of 
Panama, the treasures of Peru were disenv- 
ered. For years the wealth of the stricken 


ara 


country of the Intas poured across the Tethmus 
aver the gold road from Qld Panama (Panama 
Vieja) to Portobelo on its way to Spain. 

Then came the period of the Buccaneers, 
of Hearty Morgan and his “terrible men.’ 
The sack of Portobelo and of Old Panama 
was a blow from which the Spanish Empire 
never necovered, 

In the middle of the 19th century this 
shortest! cnist-te-coast route revived, | 
again the magic word “gold” was the couse 
California mines sturted a new stream al 
tredsure seekers across the [ever-stricken 
Isthmus. In 1835 the trans-Isthmian railroad 
was finished and the trip berame easy. 

An eple story in itself is the construction 
and final completion of the Panama Canal. 
During this period Panama became the fore- 
most focus of research in tropical Thedicine, 
onl continues to contribute much in this freld 
today, 


Gold Doomed Bich Nuatwe Culture 


Almost last in this romantic background is 
the fact that at the time of the Conquest 
there flourished in Panama one of the richest 
and most colorful aboriginal civilizations in 
America, As happened in many other places, 
the wery tichness of the natives brought about 
their early coon, 

Tantalizing but inodequate descriptions of 
these people have been left us by Gonzalo de 
Badajoz ond Gaspar de Espinosa, whi, be- 
tween 1513 and 1425, led looting expeditions 
inte the region for which we were bound. 

Center of greatest population and highest 
culture of Panama in pre-Columbian times, 
this areca consists of the muirrow, semiarid 
Paciiic coastal strip Iving west of the Canal 

* For accounts of pacvions Nathinal Chineraplile: 
Smithsonian expedijena, see the following Nariowat 
Gini Magan articks by Dr, Stifing, whe is 
Chiel ef the Hurean of American Ethnology, Smith- 
soniin Tostitution: “On the Trail of La Venta Man,” 
February, 1947; “La Venta: Green Stone Tieers.” 
Seplember, 143; "Finding Jewels of Jade in a Mexi- 
can Swamp” (La Venta), November, 1942; ae 
fon Unearthe Buried Misti ieee uf Carved Jade” 
(Cerro de tex Mesos, Mexicw), Septembor, 1441; 
“Ormat Stone Faces of the Meaican Junge.” Septem- 


a 


her. 19d : “Discovering the New Wiorld = (Widest Ducted 
Work of Man,” August, 1499, 
* See “Pununia, Bridur af the World, ty Luls Mar 
Sovernber, 
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After Sine Years with the Stirlings, Your Society's Flag Shows Wear and Tear 

Here the blue, brown)ond green banner acorn Parita beadkjuartets of the 1944 expedition. “Most lux: 
Hee Quarters Wweoever had De. and Mrs. Stirling called their adobo Baye, On previa trips the flag waved 
over junk: camps. The Stirtings are mow in -Ponama on a nw search lor knowledye of earl Anieri¢a. 
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Post in Panama 3rd 





Chuot of ao Tomb Diu Centuries Aveo (Somes an [ndion Crrinding Scere 


Eramining the thter-leemed mrtate ore Karl Curtis espectition 3 mide 


nodosa Panattiutian Worker. Arche- 


ogists burrowed through thre feet of yillave refuse and elght feet of soft granite to tireak into an carth- 


filled chamber which contained two human shurle: (aikes 
veisels, stone aves, am) a copper chisel (paie 34), 
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Aone (map, page 377) 
af the population of 
the cities 
ma the 
here 

Paradoxically, this onast region is. referred 
1 as the “Interior” From the middle of the 
irea juts the Azuero Peninsula, one of the 
Lurgest peninsulas on the Pacthx Coust scuth 
of Baja California, 


The “Plame” 


The visitor who recerves his impression of 
Manama from passing through the jungleclad 
Conal Zone is due for a change of viewpoint 
om traveling through: the Interior, Alone the 
base of the Aguero Peninsila he might fancy 
himsel{ onthe plains of South Dakota rather 
than in the American Tropics, 

A present the privcinal incduetry of the 


Interior is cattle raising: The rich sgricul- 


To thie clay mis} 
“Panama utsiel 
of Panama and Colin at the enels 
conal and the rallroad—ts concentrated 





c ik ' 


aft Panama 





Hurhed with the bodies were the grinding shone, pabiery’ 


litral potentialities are only purtinily devel- 
oped, chiefly because of lack of o suitable 
market, (Considerable excellent coffee i= raised 
hear the Costin Rican border, hewever, on the 
soukders of the Chiriqul volesne. 

\i the beginning of the l4th century, the 
Aguero Peninsyla ond the adjacent mainland 
were under the control of a powerful chief 
nae! Parta, The region to the west was 
dominated by aother strong. chief, Unack 
These two rulers were probably of the Guaymi 
tribe 

Rath men féercely resisted the Invasion of 
the Spaniards under Harlajoz and Espinosa. 
and were never folly conquered, They could 
mt. however, prevent the Spaniards from 
obtaining a foothold at Nata and taking more 
than $100,000 worth of gold. 

A few years later Esninosa led another raid 
mio the Agverd Peninsula and found to his 
suTpirise that Parita had recently ced, 


i Rent le: | he signs. in 7 gil | | Pale iTS, Acleag mW |! ira .< Lneie iif 









ze, che Yeo del Toro 
| Almira CR? . 









Golfo cle 
i : Syvabente Mosquitos 





Pinte 


Golfe ce 
Panamaéd 





Atlartic 
Ocean. 





Pacific Ocean 


Le 









a j | GL AA 







F Bis ! aL > os = . * - = - . 
a ibe pt. —— Fs, 


berawii Liv "CTheesdiciatak: ls Shien get Pooh. 2 ies 
On Panama's Pucife Coast; National Geographic Society-Smithsonian Archeolagists 
Unearth Evidence of Rich Indian Civilization 
Ser Pantin, named fer a powerful chil whe ruled the Aniwro Peninsula before the Spanish conmruest, 
the Panama apeditivn tad: important finds. Monserillo’s shell maunes, soar the mouth of the Pacits River, 
revtaled the oldest village site yet found in Panama. From Partita the scientias lowneved westward to 
Oro, Tole, and the Tambor eeion to vieit the Guayml and other tribes in ther igolated mauntain homes. 


STAT ML 


Breaking into the house where his bawhy 
lay in state, the Spaniards obtained one of 
the richest hauls of Joot ever recovered, 
Among the elaborate burial wrappings they 
found 355 pounds. of gold ornaments. 


household attendants were prepared for burial 
with htm. 


Wives ond Servants Buried Alive 


A deep pit was dug, with a bench along the 



















Lashed] to the house posts by cords’ tied 
around their throats were 20 Todinn captives 
who had been deatinet! to be buried alive with 
the great chieftain, 

The burial rites of these Indians were wn- 
usually elnborate. After the death of an im- 
portant chief, funeral ceremonies lasted for 
two days. During thie period his wives and 


aff 


Sites at the bottom, During the two-lay cere- 
mony, the wives of the chief_—sometimes ten 
uF & duzen—sat om the bench in the grave 
a] were ied with chichs, o fenmented corn 
drink. until they were thoroughly intoxicatert, 

When the body of the chief had been placed 
in the grave, his servants ond captives were 
put in with the wives, and the grave was filled, 
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Seor Monadgrille, o Shell Wiound Maurks the Scene of Shore Dinners Eaten 11) Years Age 


Cer. Gorden Withers (rich Soitlimwninn archeclmret, ane Punnimushan adsisit menace a orehistort 
i] a i = 8 " ak a be ee ee I 
retwee pile near tlie miwih.ol the Partita Hive Die area now ia a div salt thal, to nities shee abigail dts 
fa Less lice on shel und crustacean Wl muri 8 Cie iced Vakuge ete Vet Poona in Purr WE aes 
“ a a | + “Te Fa " A 1 i ct | PTT Lath ie mut pee rin i 
Sometimes as miny a5 50 individuals anid = is-some of the mest Gbesutiful pottery produced 


1 fortune in personal possessions were thus in the New World, Craveful | OWES crn PREC 
buried with wn important che Mh bases Were Paned i intricate snc in 
3 yeniows putterns of rec, white, purple, and 

A Rich Archeologren! Site CE! ache 
i c bl: L tenets were morheled in myriad forme, 


LVGctl 
Siti Conte, a center of Cocle Iniian cule oftenas birds and animals, 
tite nee Nata, is probably the mchest arche- These Indians mace deleate and beoutiful 
ological site ever excavated scientifically in carvings in wood, bone, stone, and ivan 
the Sew Workl, There the larzest numbet They were among the finest nmietallurpists of 
of individuals found buried with a chief was the world in their day, possessing. the art of 
} During aur excavations this past season plating other metals with gold and of mixing 
we found one ton rs ‘Hts ner the town of los, Lhey mae exquisite g Hil jewelry in 
Canta whieh contained the renains of 37 incredible quantities hy repay ing a wax mle 
oe ie With mellem. gold—thy lst WHA Caet ie 
Evidence of the bith state of their culture Hrocess, 
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When Faucets Fail in Parita, Business: Booms for the Water Vendor 


Arrivitt ot heuddjuaricrs, Whe Pete | coediteof tound the town waterworks out of commleian A rr 
bk: solic breucht some supplies from jeby Welh, Here he offers ts Wutes, bechiting a poliers is 
i Mire Manon Stirling, Most water wos hauled in: Si-enllon drome from the Poriian Kiver, 9 mile cistani 
“ative workers prelermd the latter, bocutise of ite “richer” Mavor (poe 283) 


1 a | - ee = is i i F 5 » iris a = a . 1a 
Gokl pendants were set with polished pre- Panama This practice as now been out- 
COS En Semiprecious stones, Some found lawed by o progressive Ponamanian Govern- 





at Sitio Conte were mounted with huge emer ment: digging permits are necessary anil are 
ads. probably imported from South America. isstied only to: quolified organizations 

Ponama i fortunate in having at the hend 

fits National Musewn a true scientist and 

Important chiefs wore richly embossed hel- conservationist, Dr, Alejandro Mendez, who 


Looting of Graves Now Ohitlawed 





Mhigts i] ery] tel eee, hunni Pores t werd with 5 reste rere everv efiart jo bali live na onal te 
oot , 4 i + = as ‘ 
aolden disks, amc wore en their lereasts io- é@ncmirage (roe sclentifie wark His whele 

sake a. | ia E i : a ee 7 ee % a lj 
ence cmb) misks Of old, or gorges in heourted cooperation. with our expedition wa 


he form of birds with outspread winws. Lhe. most pleasant feature of a completels 
Tecuise of the aboriginal practice of pleasant field season 

MITTIN aA mans possessions with him, there After a preliminary survey ‘with Karl Cur 

has been a Vast.amount of grave looting In tis, we decided to spend the season excavating 
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Teen-a¢e Niliss Ponamea Looks at the Work) Outside 
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Litencling pn festa mt Oecd, Marinn Stirling showed 
LitmnaArii SLAGAPIAE cConleinine factiines of uTeheoles 
Thi Firl tock Lime a irom Gnneine th fut, Coe iH 


‘This olf town ts eet A 


LORD -eenhiey Phe 


In the vicinity of Parita 
ihe heactjuarters of the 
whose mame it beors 
toned with letters from Dr. Alendez, wi 
ihre! corel to fhe mavor, Dingenis 
Treament. Ae offered full cooperation and 
[reek US to the home of his father, Don Leo 
poldo, who helped us arrange to rent a vacumt 
Wiehe horse door (page 374). 
Hotisekeeping arrangements 
WHMIS eh of the expeditvon, ALi went 
nto a huddle with the mayor's mother, Dofa 
Rosa. With her eictent advice we soon found 
ourselves in C)narina 
ad) her. frali-sister reneral 
istich, 
Runting waler 


rut 


beime the 


no 
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Magazine 


lacking, aml! the house 
wae bare of furniture 
and shelves, The 
ut Turiilure Was rere 
ched from the Army 
salve dump near bal 
boa, und National Gren 
raph it clpo toners beet 
Richard A. Stewart, 
his customiury side role 
af camp carpenter, 3000 
had the rooms es pip pec] 
with wooden shelves. 

In the rear of the 
patio we built long 
inhles for washing and 
ityvying sherds, For 
micking and shipping 
mir archeological col 
lections, we womuired 
1 armtiy Liwat 

fehind the 
room house, 





ockers. 
lour- 
Fact the 
Was o two-run 
anonex with kitchen ane 
OPeriMaiTh, 

qc When Dr. Alexander 
wT Wetmore and Wareon 
Perrygo jolwed us for 
their 
work 


pai 


ornitholagical 
they devised a 
workroum between the 
kitchen pnd the house 
There townsfolk con- 
erevated daily ore sat 
by the hour, watching 
tie LaSscinating proces 
af skinning birds (page 
yl bs; 

Phe river beimy 4 mile 
from town, oe of out 
first acts was to build 

il <hower 
baths. Br woerare 1 poles and palm leaves 
containing a 30-gallon gasoline drum equipped 
with a spray. He Ammo, Dr. Wetmore's youne 
ESSrelaaid, Kept le drum filled with water 

lr. Wetinore aod it. Peroeeo washed off in- 
numerible ticks each morning atter thamping 
lhrough fields and mountains, hunting birds 
Cordon aod 1 did not collect many ticks, but 
ilwavs returned from the excavations heavily 
encrusted with dirt from the continnows dust 
storm produced by the strong. trade winds 
which swept over the area oll dav oblong 

Chur ex-army chairs and tables were various 
haces of oeree) and brown, Alartan | 
con ol paint and paunted them all a (Chinese 
rec, After that our furniture was gav, If not 
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Explering the Past in Panama 


Our quanters WETe 
[he most luixurius we 
he enjoyed ih PUEThe 
vears of exploration i 

An hf | Trop z 
ie Seataige. trips: we 
lived in camps in the 
purge 


Lite of an Cild 
Panamanian Town 
In oulwared appenr- 

ance FParita toca 
“CMS A VETY close ren 
ica Of fa Panamanian 
colonial town of the 
lath or Tvth century 
The church. birt in 
1556. 1 one ool the 
oldest in Panama. 
Houses in the cente 
of town have walls oi 
adobe tinted with a 
elin of white ET Kk, 
freen. of hhue, mace 


; 
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ee rl | 
iron colare . Citys 
: 


found near by, Ron: 
aLrhel tloars RATE (11 Thi 
Phere = bot one twr- 
storie hose in town. 
and the only glass win 
dows wre in the church 

On the fringes of 
town the howses are of 
the old aboriginal 


Indian type—oval 


ahiipeel, with chec X S- 








rota of Ths, nalen = = 
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it Sufi ai rhe 4 i fae Bai : 1 : rj oa 
Ey far Cane ie “Yes, Pedro, We'll Buy Your Chwls 
Part is GY fio neitis ; weet te | 
‘inetutlized Word that Nathonal Generaphle-Simithwitian acentisia soughi birds at well a 
Eee], : i ‘di ; hair , s i i 
es torn tombe sprenud quickly gmeng thr Panta younger = ras De) ures 
‘loved are shown captured) apecitiens, enell therm foro few ornts opbece, anil remained to watch 
[Witt A Week 1n Of, ‘then being skinned, Here « village youth thelivers « pair of voune barn owk 
. - = . i L . | n : 
schoolhouse, J a ciate fr Abeonder Wetnvarg 
are almest all of North 
American origin, aml weeterns are heavy Cn the day the mumber of our howe “rame 


favorites, up, half the LoWrispecple heratedl thenweel yes 
The municipal electric plant functions from fer not having thought of such an obview 

reo. m to [topo the curfew hour. On bunch, 

Sunday mearonings at 11 the plant is operated Partin hasfive schools which reach throweh 

lor a@ halt-hour, so that radias can bring in the sixth grade: A nurse from Chitré visit: 

the national kitiery results, All activity stops the town three times a week to hold a elini 
this time while the populnice gathers around 

windows and coors of homes that hive radios, 
Virtually everyone who possesses 50 cents Swamps near by are spravedl with TXT in 


Water Huuwled from River by Oxecart 


or more holds one or more shares-of a lottery & mesquite control campaign, and outdo 
ticket. ‘Those who have less than HM) cents toilets are similarly treater 

Reneraly pool their fitlance with. others Mail aves and leaves twice 4 week. In 
eqQVadiy broke and share the rewards in case the post-office are a telegraph office and a 


fsa win, te lenin, 
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Rrings Selence Closer to the Scercts 
litubles were uncovered at different leweld of this 
proud! qoescenti(ie protital @ level evr 
belore the Spaniirds arrived. Lt wh 


of Aboriginal Amerien 

22.fant ternch, Here the arche 
Benutiiul pattery was fnabhonend th 
named “El Artie” ware. 
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Huge Painted Urns, Found Deep in Burial Mounds; Reveal Panama's Ancient 
Funeral (customs 


A few moles fram Porlts ihe eipmditinn weeeverst the foeet mownd-burlal ste recorded in Ponome. To 


Peach the ormetery scrbtists dug into enmht-foot hillock, 
Fincral offerings ticlided neckloces of bomon teoth, pottery in. untmal shupes, otal 


taining human tearnics, 
cred nunatee nibs (page 294) 


Well woter was supposed to be rmimnning 
[rom a jaip.at the street corner, but the water- 
works hac) broken down at the time of our 
arrival: mostol the time our water was hauler 
in drums by oxcart from the river at a cost 
nf 30 cents a harrel (page 479). 

Our workmen, incidentally, preferred the 
richer flavor of the river water and never 
drank water from the taps if they could help it. 

Being accessible try auto, we had many 
visitors, including. Panamanian officinale who 
came to see the archeological finds. Often 
we did not know whether we were entertain- 
ing one of the congressmen of the district or 
one of our own townspecdple until Onarina 
pave us a biography atier the visitor had left 

Any Americans who cid not speak Spanish 
and who passed] within 270 miles of Parita 
were apit to be diverted! to us on the assump- 
tion that our place must be their objective. 


Thire they found digen of chilutar bowls con- 


Cinee, when Marion wat working on the 
never-oniing job of cleaning potsherds, o car 
escorted by a dozen local boys drove inte dur 
patio, Tn it were a bewildered United States 
Army officer and his wife. 

“T havent ihe faintest idea why we are 
bere.” solid the officer, “We cone to Parita 
ta see ihe old church, but it seems as though 
the whole town insisted on bringing us here— 
sq) here we wre!" 

The situation was soon explaines 
had a must pleasant visit. 





, and we 


Wanted: 30 Pregnant Women 


On another occasion we were visited hy a 
eroup of American doctors: fram Croreas Hos- 
nittl in Ancon, who were making a senes of 
nutrition studies in the hinterlands of Panama. 
On leaving us in the evening, they asked if 
we would kindly round up 25 or 30 pregnant 


584 


wonen and have them on hand the next morn- 
ing so they could take blond samples. 

We thought this seemed a litde outside of 
jur urcheolugical program, but we solved the 
problem by passing it on to our friend the 
mayor, Fle itimeriately sent messengers 
around with orders, The next morning, when 
the doctors returomd, the 30 women, were on 
hava! 

Onarina prepared our meals on the usual 
feedn, a large box partly filled with earth and 
containing several stones on which the cooking 
Utensils were placed, 

Our food was not exotic. Heef was abun- 
dant, and hunters brought in venisan on. the 
average Of once a week. Best were conejo 
pintado, and paca, white meat which fried as 
tender: ws chicken, 

Lr. Wetmore and Mr, Perrygo niystifed 
the townsfolk by never taking along shot 
heavy enouch to kill a deer or conejo. Once 
in ‘a while they did kill an iguana for their 
guide, “We like iguuna well enough when there 
is no other meat ovailable, but don't consider 
It a delicacy. 

Various beys in town trapped quail and 
still them to us for 10 cents each, so we often 
had quail soup or broiled quail, 

White potatoes were expensive, 
we usually had fried vans. 

Cnly one woman in town could make tor- 
tillas, She made them about three-juarters 
of an inch thick and us heavy as o tire boot, 
en we were content with reall, 

Oranges, bananas, pineapples, and papayas 
were plentiful and cheap. We had rice and 
red beans twice a diy. ‘What we didn’t cat, 
Aurora, our handy girl, took. home to her 
three children. | | 

We tte on oilcloth, Marion says she will 
never again live in a town without having a 
tablecloth: it adds to prestige. | 

Marion glued together many of the fine 
pats that were found in the excavations, Tn 
osama) box she let the pieces dry in the proper 
position. Thitia Rosario, a neighbor, remarked 
that Marion didn't sew or weave—pluving 
with pottery was her work! Sometimes play 
was the word for it, when the pieces were 
warped and the pot did not come out even. 


Instead 


Carnival Opens with Water Throwing 

We had been-settled to Parita only a month 
when carnival time arrived. | 

Chuarina ond Aurora had four new dresses; 
one for each day of the carnival, big soctal 
event of the vear (page 392), They must 
have gone to bed in their clothes, jor they 
always came to work in the much-rumpled 
porty dress. 
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The first day of the carnival was the wetters’ 
dav; children or grownups could throw water 
on anyone they could catch, We stayerl in 
out own patio most of the day, since we did 
not care to be baptized. - 

A tana isa group of serenaders, The tima 
from the Calle Arriba, or “Upper Street,” 
arrived first, its leader carrying a huge green 
banner. Next in line came three drummers, 
a group of women singing, clapping their 
hands, ‘and duncing, and some 50 or more fol- 
lowers—men, women, and children, 

‘The leader presented the flag to Marion, 
and all the men in the group threw their hats 
ot her feet. Twenty or more wornen formed 
n circle and a couple started to dance. The 
women cane and teok turns dancing, while the 
men alternately danced and beat the drums. 


Cow Dance “Brings Down the Howse" 

Each of us bad to tuke a turn dancing. 
They tell me T brought down the house with 
my version of the tuce, or cow, dance, All 
1 was trying to do wis to keep out of the 
way of my partner, whe suddenly crouched 
over and started charging and bucking me 
with her heal, 

Paritemos are supposed to excel in the pur- 
est form’ of tamborite, The best dancers ado 
not move the body above the hips, The 
women circle about the tien and keep. time 
in a rhythmical, restrained fashion. The in- 
strimental music, of African derivation, & 
prodiecd by three drums, two of which are 
vertical and played with the hands; the other 
is horizontal and ix beaten on both heads 
with sticks. 

Dick and Marion permitted) themselves to 
he decorated with straight pins holding a tiny 
niece of green ribbon. When they asked 
Qnarina what the decoration was for, she in- 
formed them they wére supposed to give a 
dillar to the duner on the following. day. 
Unfortunately, neither of them had the slight- 
est idea which of the 70 people had honored 
ther, 

The seconc day of the carnival we hada 
visit from the tuna of the Calle Abajo, of 
“Lower Street,” their banner being a bright 
red flag, On the Jast day both tunas came 
by for a final glorious fling. Needless to say, 
no work was done during the four days the 
carnival lasted, 

The town barber: who lived across the street 
from us, filled the barber's tructitional mle as 
veneral news soutce, He rushed over at 7 
une moming to tell ue we should go to sero 
welling party which had just left the church 
for a bit of breakfast, before starting its long 
trek homeward. 
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The bride put.on a pater of blue cxtton 


shicks so that she could straddle her horse, 


but left on her white satin gown (piime 391). 
She replaced the long veil with a straw hat. 
She and the groom led the long procession of 
relatives and friends who were to ride the 20 
miles hack into the country, accompanied by 
guitar music and stopping to have a little 
wine or chicha with friends along. the way. 

Dick took pictures of the wedding party, 
and the grateful groom returned several days 
later to present him with a fine chicken. 

The barber also infonned us of our first 
jimia, & get-together jo build a house, All 
the men donate their tine, and the buileter 
furnishes food and drink. Oxcarts haul water 
fur making adobe. 

The men come in spotless clothes, but are 
soon covered with mud as they mix the clay, 
straw, and water to the proper consistency 
with their feet (page 390), Crossing arms 
aver each other's shoulders, they stamp and 
kick, and finally their busy feet throw up 
clad of adobe, This is caught on the fly by 
a worker, who carries it to the house, 

The framework of the dwelling has been 
prepared by the town carpenter or the owner, 
Mud is slapped on from inside ond outside. 
More, held together by the-straw, is draped 
over horizontally placed cane or pole supports. 

The men grunt a tuneless chant, “Hunh, 
huoh, ugh, ugh,” all the time they are work- 
ing, and the women keep their spirits well 
fortified with liquicl refreshments. 

As usual we went on various side tripe to 
take pictures of fiestas and to see the country. 
When we showed copies of the Natrona 
GEOGRAPHIC MAGAZINE containing pictures of 
our Mexican expeditions, one bright-eved 
little Indian at Ocu asked if the people in 
Mexico were as cartiosa (lovable) as her 
people (page 380). 

“Yes, we tole her, “they too are country 
people, and are friendly ond sincere.” 

A typical example of the hospitality of the 
people was our reception in Ord, We had 
fone there to take pictures of the fiesta in 
honor of the town's patron saint (pase 387), 

Mr. Curtis had told us to be sure to mtre- 
duce ourselves to Leopoldo Castellera: so we 
went to his home, which torned out to be 
three houses. All but two of his 12 children 
were married, and s9 many had returned home 
with their children for the flesta that there 
were 40 people for menls, Nevertheless, he 
and his wife insisted) that we join them for 
hinch and seemed disappointed because we 
would not stay for supper! 

At Ocu we paid a dollar for a ringside seat 
under the stunds to take pictures of the bull- 


393 


fight. In these country bullfights the animal 
is never killed. Local brave or foothardy 
young men play the bull, There were often 
so many bullfighters in the ring shaking 
blankets that the poor bull didn't know which 
Way to Turn. 

Once, at a bullight in Parita, one of our 
worknien came over to. dedicate his bull te 
Marion with much formality. All ceremony 
was quickly forgetien when a brave cow: in- 
Head of the expected bull entered the ring, 
Puor Juan was forced to run for his life and 
climb the fence, 

When we broke camp Marion presented 
Juan with her favorite ‘bricht-red Mexican 
wool blanket, whith we hope has brought him 
luck and has not attracted too many bulls 

Shoe-shaped Tomb Deep in Rock 


Our archedlogical work meanwhile was prov- 
ing extremely productive, During our three 
months at Parita we excavated four aboriginal 
Sites, 

The first of these was about two milee from 
town, A day's work with our crew of 25 
men repiired the oxcart road enough to en- 
thle us to reach the spot with our truck. 
This site, which we designated He-1 (Herrera 
Province No, 1), held a renl surprise in store. 

Natives Of Partita had led us to the place, 
a flat elevation high above the river, where 
the ground was strewn with broken pottery. 
Not being possessed of X-ray eves, we decides! 
to dig a long trench (page 386}. 

Since our main putpise was to determine 
the period and length of occupation of the 
site, we dug the trench in one-foot levels, 
labelling the material from each level sepa- 
rately, according to standard archeological 
procedure, In this way it is possible to trace 
changes in artifacts and pottery styles, the 
most recent tmuiterial being near the surface 
and the oldest ot the bottom, 

We found less than three feet of village 
refuse on the surface, Underlying this was 
a solid but soft disintegrating granite base 
rock. 

More to test the nature of the underhying 
rock than for any other purpose, we continued 
the trench to a depth of eight feet. Then, 
surprisingly, the pick of one of the workmen 
broke through the soft sterile tock Inio g 
large pocket of rich brown soil, 

This seemingly impossible situation was 
soon expliined when we found we had broken 
into an earth-filled tomb, Clearing it out, we 
saw that it had been constructed by digging 
uw circular shaft, about two feet in diameter, 
through the base rock to a depth of eight feet. 
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At the base of the shait.o shoe-shaped cham- 
ber had been hollowed out, In this had been 
placed the: bodies of two individuals, with 
offerings consisting of beautifully painted pot- 
lery vessels, a farge three-legged mefate (page 
375 ), or grinding stone, several polished stone 
axes, and a copper chisel, 

Continuing to expand and deepen our 
trench, we encountered many such tombs, all 
constructed in the same manner. The larwest 
of these reached a depth of 14 feet and con- 
tained the bodies of 32: persons, 

Most of the pottery vessels and other ob- 
jects we recovered from He-1 proved to be 
very similar in type to the pottery and arti- 
facts found at the famous Sitio Conte, type 
site for the Coclé culture. The tombs at 
He-1, however, are of a quite different type. 

‘The site was probably occupied only ashort 
time before the arrivel of the Spaniards at 
the beginning of the 14th century. The pat- 
tery from this: period is some of the most 
irtistic and pleasing that was ever produced 
by pre-Columbian Indians, 

When we felt we had completed a fair 
sanipling of He-l, we moved to a similar site 
i mile distant. This, we found by excuva- 
tion, belonged to the siime period. 

Earth Mound Covers Numerous Tombs 
Finally, four or five miles from Parila, we 
discovered o site with avery different appear- 
ance, This site, He4, was at the base of an 
isolated hill almost two miles from the present 
course of the river. Tt consisted of a group 
of $0 earth mounds arranged in the form. of 

a crescent around a level court. 

This was of great interest to us, since never 
before had mounds been meperted from Pan- 
nm. Tt was here that most of our excava- 
tions were comcliucted (pute 39}, 

The first mound into which we dug was a 
large flut-topped structure about eight feet im 
height, “To our surprise, our trench did pet 
reach base level ot elzhe feet, bit continued 
throwgh a succession of clay floors to a depth 
of 22 feet. It was a most complicated struc- 
ture, and beneath the mound proper a num- 
ber of tombs had been excavated (page 332). 

The pwitery here was of a difierent type 
fram the typical Coclé ware. Tn one large 


painted bowl we found the remains of a younp. 


chill with a necklace of hollow gold beads 
and other beads of greenstone. There were 
also several animal effigies made from shell. 

The next mound was entirely different. 
Near its center, and not. more than two feet 
below the surface, wits a cache of 40 painted 
pots in the form of bird effigies and a number 
of long-necked bottles: Just below these were 
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some exquisitely carved batons in the form 
ai stylized alligators made from manatee ribs, 

Still lower, at the base of the mound, were 
many urn burials. The large globular corm 
were coverc! by lids with crisscross handles. 
and each contained the bones of from one to 
four individuals (page 383). 


Necklace of 800 Human Teeth 


Th one urn, containing the remains of a 
single adult male, we found a necklace made 
of approximately 800 perforated human teeth! 
Most of these were the front incisors, “More 
than 700 individuals must have been required 
to make up this necklace (poe 345). 

Still another mound contained only offer- 
ings of ceremonial pottery vessels in astonish. 
ing quantities: Most of these vessels were 
mounted on tall pedestal bases and were of 
two types, One type consisted of a painted 
wlobular bew! and the other of a bowl form- 
ing the effigy of a brightly painted king vul- 
ture with outspread wings. 

Cither vessel forms, such os frogs, alligators: 
whippoarwills, and more conventional shapes, 
sith os platters and bowls, were also repre- 
sented in lesser numbers (qeige S76), 

The pottery from this tmazing mound forms 
the nucleus for a new type of uboriginul ware 
which we have termed “El Hatillo" ware, 
after the name of a. near-by ranch. 

In another mound at this site we found 
again the practice of excavating tombs be- 
neath and in the mound itself, Here the 
fuvorite offering consisted of large quantities, 
sometimes more than 160, of almost identical 
red-puinted globular jars with short necks. 

In this mound, too, we found more of the 
carved manatee riba; one burial with a half- 
deen gold disks the siae of 50-cent pieces: 
same burinks with gold-plated animal and bird 
effigies; and the most beautiful examples of 
polychrome El Hatillo ware that we recovered. 

Ky far the largest quantity of material .ex- 
cavated by the expedition came from the El 
Hatillo site, aud because it represents a new 
culture we are. louking forward eagerly to 
further stinly of it. 


Oldest Panamanian Site Vet Known 

The final site which we worked, white not 
so spectacular, was in many respects the most 
important of all, This was a shell mound 
near the mouth of the Parita: River, not far 
from the town af Monagrillo, 

Here on a desolate sult flat ts a pile of 
village refuse and shell about 200 yards Jong 
ant) 30 yards wide, marking the site of an 
ancient croup who subsisted principally from 
the sea. When the site was occupied, what 
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i now @ dry flat most of the 
Vear must have been water deep 
enough to support shellfish and 
crustaceans (page 378), 

On excavation we found that 
the site had been occupied fora 
tin and then long abandoned: 
a layer of sand covered the vil- 
lave debris. Then the site was 
recocupled for o longer perio, 
and finalky nhandoned, probably 
more than a tous years ago. 

The pottery used by these 
ancient inhabitants hears no 
resemblance whatever to that 
from the known mainland sites 
and is of a primitive type. Tt 
i unpainted, and decorated only 
by simple incisions and punctate 
designs reminiscent of the ear- 
Hest pottery types known from 
otha parts of the New World, 
such #8 Peru and Mesica, “The 
Mongerilla site represents by 
lar the aldest human occupation 
vet reported from Panama. 








Survivors of Looted Tribes 
Fear Whites 


In the hich mountains of the 
central part of the Isthmus, west 
Of the Aguero Peninsula, live 
the Southern Oruiayimni Lndians. 
hese ure the presently sur- 
vivors of the gold-tich tribes 
who so valianily resisted the 
cicrmachinent of the Spantarede 
in the [hth century, Their 
justly acquired suspicion toward 
ainingers has not yet ciape 
peared. 

This bostile attitude is not so 
much duet to any dislike of 
strangers, as such, a5 it isto o 
fear that the stranger may be 
Interested in same activity, such 
as Ruining of lumbering, that 
meht result in white encmach- 
ment on Guay territory 

To the present day these In- 
dians sometimes place concealed 
ss | wile pon s—hows ond arrows 
or guns—along the trails where 
the unwary traveler will step 
Init astring and discharre then, 

The ethnology uf these [n- 
dians ts imperfectly known. 
They are seldom visited, and 
descriptions by early travelers 
are brief andl inadequate, Only 
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one modern ethnographer has studied them. 
They live primarily by hunting and farming, 
their principal crops at present being corn, 
beans, manioc, and bananas. 

Most of the senttered Guam houses are 
built on a ridge or mountain top commanding 
4 Magnificent panorama, even though living 
on such o site entails the penalty of carrying 
waiter up & steep trail from the nearest stream 
far below. 

One Guaymi to whom T tientioned this dis- 
wivantage stated that the drawback was more 
imaginary than real, since the women carried 
all the water anyway 

This practice of building on mountain. tops 
is probably: a survival from earlier ancl more 
warlike davs, when a good lookout wus essen- 
tial and such a position was favorable for 
defense, 

Fach year, usually in. March, when the 
clearing and planting have been completed, 
the Guayient hold their principal ceremony, 
known by the Spanish name of fadseric, We 
determined to see one if possible, 

Although our: archeological camp near the 
coast was not a great distance from the 
Guaymi country, we could not find a single 
person who had witnessed the ceremony. 

The difficulties are not confined to reaching 
the remote locality where the event is held, 
The location und date of tie ceremony are 
changed every year, and the Indians try to 
keep this information {rem outsiders: “The 
dav decided upon is made known to the wide- 
spread Guaymi groups by means of knots tied 
in tends along the trails. 

Tolé, a mountain village, is the nearest 
Panamanian town to the Southern Guaymi 
territory, Our friend the mayor of Parita 
communicated with Tolé for us, and finally 
learned at the Inst minute that o three-day 
neriod in Inte March had been definitely set 
for a bie balseria, 

Accompanied by Mr. Mow Aresemena, for- 
mer Panamanian Minister of Education, and 
Dr. Alejandro Mendes, who were visiting ws 
at the time, we left Partita in wur trock and 
rec’ bed Tole over a rough road well after 
dark. Town officials received us with wonder- 
ful hospitality, had a fine meal prepared, and 
permitted us to spread our blankets in the 
achoolhouse, where we spent the night. 


By Horseback mto the Guaymi Country 

With a guide, Pablo, who spoke the Guaymi 
language, we left on horseback the next diay 
for a locality known os Tambor, where the 
bisincetis was to be held (page 585}. 

Leaving Tole, we rede across a plateau and 
down. a steep and narrow trail into a deep 
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canyon, There we crossed a rishing, boulder- 
strewn fiver, then climbed an. atrociously 
steep and winding trail onto another plateau, 

In pluces this trail, warn by the hoofs of 
horses and mules and the downpours of the 
rainy season, had eroded to.a depth of 25 or 
30 feet, although not mere than three feet 
wide. 

So narrow were some of these shots that 
we had to teadjust our packs to enable our 
horses to pass through. 

After five hours of up and down riding, we 
came to the edge of a plateau and suddenly 
our objective lay before us. 

In the bottom of a bowl in the mountains, 
erveral hundred feet below ws, was a partly 
cleared aren within a bend of the Tabasara 
River. 

There the balseria was in full swing. 
Before starting: the steep descent we poused 
for 10 minutes to drink in this bird’ Soye 
view Of the wild scene beneath ws. 


Like Times Square at New Year's 


At this distance the most impressive and 
surprising fexture was the sound, Intermingled 
with the incessant shouting of some 2,000 
Indinns were mechanical noises that sounrled 
to us like the blaring of hundreds of autem 
bile horns and discordant musical instroments: 

The sun was just setting, and as this in- 
credible medley of sound rose to ts on the 
evening air, Marion said, “Wh it's just like: 
Times. Square at inidnistht an New Yeur's 
Evel” Ane 'so it was, 

By the time our horses had scrambled to 
the level of the river, it was dusk, 

Before reaching the scene we still had to 
crass the torrential 'Tahasard, Our guide se- 
lected a wide spot above a nishing white- 
Water rap, and theoweh the swift current our 
horses slowly groped their way, more than 
belly deep, amid the big boulders which 
formed the stream bed. Zigengging back and 
forth, we finally reached the other side, 

As we rode up a steep slope to the clearing 
the wild scene of the Alenia met our eves 
at clos! range. The 2,000 participants were 
so ahsorbed in their activities that they paid 
little attention to us; 

After Pablo had tied our horses in a patch 
of woods, he introduced us to the chief of the 
host tribe. A handsome broad-shouldered 
man, he greeted us with considerable dignity, 
even though shghtly dronk. 

Leailing us across the clearing through the 
milling contestants, the chief introduced us -to 
each af his three principal wives, Each had 
her own little stockade, and with each we were 
obliged to drink a large gourd fyll of chicha. 
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attached to the tip of the tail, amd this rang 
a8 the wearer leaped about in the antics of the 
balseria. Many men wore handsome broad 
collars fashioned! from bright-colored glass 
beads, 

The men's blue dungarees were appliqued 
down the sides of the legs with colored gen- 
metric designs, Pablo pointed out that many 
new dungarees had hig square patches sewed 
over the knees, This, he explained, was in 
imitation of similar patches seen on the clothes 
of poor Panamunians of the coast. 

Most of the men had their teeth decorated 
by chipping. Two stvles were in vogue. 
Sometimes the front teeth were all chipped 
from the sides so that they come to m sha 
point, Others had two deep notehes fn ceil 
tooth. preducing a serrated effect with. three 
points on each tooth. This custom was: evi- 
peed introduced Jong ago by Negroes from 
Africa, 

The Indians wha. live on the side of the 
mountain where the ceremony is held act as 
hosts to the group which comes from the op- 
posite side. The host group furnishes the 
nee ey food, and utilinited quantities of 
chichi, 

Each family attending the balseria builds 
fires, around which its members eat and sheep. 
Tf there are small children of babies in the 
family, ‘a small stockade is made of cut 
branches to keep night prowlers from stepping 
on the sleeping women and children. 


Poles HMurled ot Opponents’ Shins 

The ceremony consists of a series of con- 
tests, including innumerable fist fights, and 
the balsa-throwing game from which the cere- 
mony derives its tame. The contestants 
represent one of two groups, the hosts or the 
visitors. 

The first day is spentin purely social activi- 
ties, as the Indians father ond set up their 
little camps, The ceremony ftself starts at 
sunrise next day, 

In the clearing a rack is erected and on this 
are neatly piled 50° or more poles of light 
balsa wood, six or seven feet long and about 
bie inches in diameter. After appropriate 

hes, the poles are distributed anc the 
men divide themselves into opposing (cums 
of three or four men to. a side, 

From a distance of 10 or 12 feet the leader 
of one group then throws the pole, end first, 
as hard as he can at the shins of one of the 
members of the other group, The defending 
team retrieves the pole and it is their turn 
to be the aggressors. 

This continues for 24 hours, 
20 or 25. teams contesting simultaneously in 


as many os 
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the midst of a milling crowd of spectators who 
must be alert to dodge the ilving poles. 

Most of the spectators, who kept incessantly 
in motion, curried noie-making devices, 
‘Trumpets made from large marine conch shells 
or from the horns of longherned cattle pro- 
duced the effects that from a distance had 
sounded to us like auto horns: Some cele- 
brants had whistles, (utes, or ovcarinas made 
from pottery, wax, or hollow reeds. Still 
others had turthe-shell rattles; wooden rasps. 
or metal bells, To the din thus produced 
—_ peck the incessant shouting or chanting 
Of FL, 


Wives at Sinke in Bloody Fights 


The ‘fist fights, we learned, were usually 
iought for one another's wives. One man 
woul challenge another af the opposite group 
and, stripping to the waist, the pair would 
begin the feht without ceremony, although a 
crowd would soon collect and form a Ting 
around them. The wives who were the stakes 
usually obandoned womanly reserve ond 
crowded in closely to watch. 

Vicious affairs, the fights continue until one 
man is beaten helpless, Sportsmantike rules 
appear to be observed, only the fists being 
used for striking. Hair pulling is permitted 
and the contestants continue fighting on the 
around when knocked or pulled off their feet, 

Several times we saw a challenge refused 
when the challenger, made optimistic by 
chicha, was obviously too drunk to fight effec- 
tively. 

For trading we had brought some Tipsticks, 
fish hooks, dress material, and pocket mirrors; 
hut cigarettes seemed the only commodity the 
Indians really wanted. 

In this connection 1 learned an early lesson. 
Asa treat for myself T had brought-a few of 
my favorite cigars. A Guayml to whom we 
had just presented o cigurette asked me for 

a light. T handed him my freshly lighted 
cline. The Guaymni promptly pocketed the 
cigarette, stuck the cigar in his mouth, and 
went happily on his way, 

By early afternoon the effects of the chicha 
were well advanced. Groups of women gath- 
ered here and there in lines, holding hands, 
swaying on their feet, and wearing the most 
serious expressions as they went through o 
measured dance. The friendliness of the men 
by this time was growing a bit oppressive to 
us, since we were outnumbered several hun- 
dred tu one and all seemed bent on showing 
their regard, 

Rounding up our horses, we left the wild 
scene and took the long but quiet trail back 
lo Tole. 
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Spices, the Essence of Geography 


By Stcarr FE. 


[GAT in weight but heavy with history— 
these are the spices. 

f To acquire them today is prosaic. 
The housewife. trundies her wheeled basket 
through the aishes of her favorite market and 
selects a package of pepper from India, ginger 
from Jamaica, or cloves from Zanzibar os 
casually as she would a bay of flour from 
Minneapolis. 

A few centuries ago, these fragrant, polate- 
tingling seals, buds, leaves, roats, berries, and 
bits of bark hired men into perilous odven- 
tures and helped to build empires, Nations 
and cities bloxemed tnder their influence. 
Churches: and palaces were built, the arts 
flourished. blood was shed in remote parts 
af the carth—largely because of spices. 

Columbus sought ‘spices, omong 
things, but discovered the Western Hemi- 
sphere instead. After him came Vaseo do 
Gama mod a longline of Portuguese, Tutch, 
and English adventurers whose quests for 
these precious auxiliary foods opened up the 
whole work] for exploration and trade. 





Spices a Sour to Exploration 

Farly search for spites was avid becaust 
in the days before refrigeration they helped 
preserve food. Also, they were user| to make 
incense, embalming preparations, perfumes, 
and ointments long before bathtubs came inte 
vogue. 

Our word “spice” comes from the French 
(pice, which in turn stems from the Latin 
species, Meaning “sort” or “kind.” The fact 
that the French grocer still calls his shop an 
(jicerte is not surprising, in view of Gutllic 
reverence fur goord foods and the part spices 
play in their preparation, 

The word “grocer.” too, can be traced to 
the spice trade, One of the earliest of the 
clty gullds in medieval England was the Pep- 
perers. first heard of in LISO. In 1345 this 
euld was succeeded by a group which later 
Lneecan imate the Cirocers: Company. The term 

“erocer’ was usec to distinguish these men, 
who tought and sold in “eross' (large) quan- 
tities. from those engaged in retail trade. 

Over the years since the early voyages of 
exploration the flow of spies from lam! of 
origin to market place increased, so that today, 
in normal times, they are cheap and plentiful. 

Virtually every country contributes some 
Spices; more than half of America’s: sup. 
plies normally come from the East Inelies, 
the Malay Feninsila, Chini, French Tnedo- 
china, and Japan, These countries furnish 
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auch staples as pepper, cassia or cinnamon, 


nutmeg, mace,.and turmeric, 

From Europe andl Africa come about 25 
percent, including carawiy. corner, cumin, 
poppy seed, ginger, laurel leaves, sage, and 
thyme, Other sources are the British West 
Indies, where nutmeg, mace, ginger, and all- 
spice are erown, and India, which now sends 
us most of our pepper. 

Views of an Expert “Spice Taster” 

Very early in my spice assignment | became 
confused by the overlapping and complicated 
terminoleay of the spice trade. Exactly what 
are spices? How do they differ from herbs? 

I took these questions to Crosby Gaige, of 
New York (City. who serves as odviser on flavor 
to the American Spice Trade Association. 

“Seqconing is a comprehensive term ap- 
plied to any ingredient that enhanves the 
flavor of food,” Mr. Galge explained, “Th 
my opiiion, the word ‘spine’ or ‘spices’ should 
be limited to aromatic substances. mainly of 
iropictl vewetable origin, that make dumb 
Wishes eloquent. 

a oxi list as. spices proper: alispice, 
cassia, cassia buds, cinnamen, clove, ginger, 
mice. nutmeg, pepper, andl perhaps borme+ic, 
AS o subdivision, we may name here deriva- 
tives of the Capsicum family, the red peppers. 
These would include cayenne pepper, paprika, 
and chili pepper” (page 406). 

In addition to these true spices, Mr, Gaige 
continued. there is the category of aromatic 
aceds. These he listed as anise, cardamom, 
caraway, celery, Cumin, Coriander, dill, fennel, 
fenugreek, niustard, and poppy. 

“Under my Classification,” Mr. Gaige 
pointed out, “mustard is ah arematic seed, 
wheress in the spice trade it i generally 
called a splee. 

“And in a bracket by themselves I would 
put the various flavoring salts—onion, garlic: 
celery, anrl a combination generally known ah 
‘seasoning. salt,’ which is an all-purpose mix- 
ture of ground spices; herbs, salt, and hydro 
Iveed proteins.” 

Mr. Gaize then turned to the enormous 
number of culinary herbs. He grows. many 
in the garden of his Westchester County home. 
Among those in cotmimnn use are hay leaves, 
basil, chervil, celery leaves, fennel leaves, 
horse-radish, oregand, parsley, the mints, mar- 
JOT, TOSeMAry, SUE, SUTMMer savory, winter 
savory. saffron, sassafras (the dried leaves are 
called fAlé in Creole cooking), thyme, ond 
tarragon, 
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Sade Comes from the Dalmation Coast—Sometimes with Horseshoes or Lead Pipe! 


An inspector at tie fi, & L. Stade Company 
farms wlorg the Achriwtic, 


Boston, checks & shipment just received from mountain 
Fo avoid ruining muchines, irimder screen sage corefully (pace 409). 


Dinlmutinn 


Coukt gave continues to peach. United States imperters for favoring ments and dries 


“A fourth class of flavoring agents may be 
considered as conmliments, “Condiment,” from 
the Latin cendire, to pickle, is a term applied 
lonely to any kind of seasoning. Jt would 
avonl coniusiqn if it becume restricted. to 
certain mixtures such as the catsuns, chili 
sauce, curry powder, chill powder, chutney, 
prepared) miistards, tabasco satce, bottled 
horseradish, ami such sauces as’ Worcester- 
shire, A. L. aod Angostura bitters.” 


Wurs Affect World's Spice Shakers 


Mr. Gaige paused for breath. 

“There is still another member of the vege- 
table kingdom that i ised both a a Asworing 
agent and at a food, and that is the onion 
family. This inclodes chives, shallots, and 
garlic. This family is essentind as a seasener.” 


Political and. economic upheavals in the 
growing areas throw the spice industry uff 
balance. Werk? War TD hoe almost cats. 
trophic effects. Even today importers and 
grinders have not fully recovered, 

Almost three-quarters of our tonnage came 
Irom encmvoccuptel countries or war 2ones, 
Fortunately, big stockpiles of spices were on 
hand “These included enough pepper for three 
Vears. cinnamon or cassia for nine months, 
and a year's supply of other important spices. 
Just before the conflict thr spice market hit 
i livw, Stocks were accumulated In expects- 
Hon of a price rise, a6 well as in anticipation 
of wir, 

All through the war many people were una- 
ware of spice scarcity. Of pepper, for instance, 
the average fomily uses imly 7.1 ounces per 
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London Spice Brokers Haggle Amicably Over a Fragrant Bouguet from Tropic Lands 
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White Pepper Ts a Specialty of Bangko [slond, in War-torn Iodonesia 


Inte haskets thos Chinese workmen pour berries alter semoval.ol black outer hulls ty soaking al robbing 


Les ponent than black pepper from the same vine, white pepperia used when dark specks are undesirnble. 
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wear, Gretting along with a fraction of that 
was a miner wartime annovanee. 

There was little meed for such splees. a5 
ciinamon, cloves, nutmeg, and allspice, since 
mest recipes requiring them alse demanded! 
even scarcer suger gnc shortening. © 

Hardest hit when the Japanese overran the 
For Eastern spice-growing areis were the 
meat-packinw, baking, and canning industries, 
Most substitutes fell short of pleasing gour- 


rats. 
Synthetic Pepper a Result of War 


Normal American consumplion of pepper 
ranges from 30,000,000 to 40,000,000 pounds 
ves year, Ac sym ae the shortage became 

nparent, the Government froxe all stocks anc 
a imately cut consumption to 25 percent of 
that Amount. 

Housewivee became familiar, in wartime, 
with synthetic pepper. This was made from 
a cereal base with a number of other ingre- 
cients, sometimes including a dash of genuine 
pepper. ‘The imitation lacked the flavor of 
Irue pepper and sold for three or four times 
as much as the real East Indian spice, Also, 
it was vulnerable to attack by insects, while 
real pepper is not. ' 

Another source which made up a-small part 
af our pepper deficit was the Malabar Coast 
of India, Though the Indians themselves con- 
cuthe Vast quantities of pepper, the Malabar 
crop usually is so large that the rest of the 
world gets some (page 414), 

Time must pass before pepper production 
comes back to normal. In areas occupied by 
the Japanese, vines were left uncultivated and 
vanished into tangled jungle undergrowth, 
Large pepper acreages were plowed up ty the 
Japanese to raise other crops. 


Black and White from Same Berry 
Salvaging the vines and re-establishing the 
pepper industry is a Slow, painstaking process. 
Will pepper vines, when eft unattended, 
grow to some 20 feet; cultivatell ones-are out 
to abeut half that height, with better yields. 
Berries turn from green to red. After they 
are dried by sun or ire, they become black. 
wrinkled peppercorns, like BB shot. ‘Then 
they are ready for export and grinding. 
Most pepper used in this country is black. 
White pepper comes from the same berry, but 
has its outer shell removed before grinding. 
White pepper, slighty less pungent than bhick, 
is used in mityonhaise and other prepara- 
tions where dark specks ate undesiroble (page 
403). 
Red pepper is not & relative of Wack, or 
Piper nigra, hut i produced tv. grinding 
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the dried padded fruits of the genus Capycum. 
This shrub. originated in Central and Sowth 
America, bul now grows in virtually all warmer 
climes. The small, very acrid peppers known 
as chilies are used whole for pickling purposes 
of are ground to make cayenne pepper, 

The mest fery types of red peppers grow 
in British Africa and are known as Mombasa, 
Sierra Leone, or Zanzibar chilies, Most yari- 
eties used by the American spice trade one 
produced in Louisiana, South Carolina, Mtssts- 
sip. Califirnia, Texas, Washington, Florida, 
and Mexico, A super-hot vanely, apt to 
blister the tongue if used too freely, is the 
tabasco, from which the famous sauce is male. 

A popular product of red pepper is pap- 
rika. made from the mildest type of the (ap- 
sicum family. For some varieties, stems, 
seeds, and insite veins are removed: for-others. 
the whole pods are ground, The best types 
come from Hungary and Spain: other pro- 
ducers ure Portugal, Bulgaria, Vugoslavin, 
Chile, and Algeria. Domestic production is 
increasing, notubly in Washington, Louisiana, 
South Carolina, and Florida. 

Hesides adding an appetizing red color to 
fowls, paprika imparts a mild, pleasing Havor. 
Prof, Albert von Szent-Gyorgyt, of the Uni- 
versity of Szeged, Hungary, won the 1937 
Nobel prae in medicine for discovering that 
paprika was rich in vitamin C, 

Paprika Turns Canaries Rei 
Fed to canary birds, paprika turns their 
lumage ced. Tt improves the coloration: of 
tchery-reared trout, Paprika is also called 
“pimiento’ "—not to be confused with “pi- 
mento,” another nae forallspice (page 420). 

One large spice firm, R.‘T. French Com- 
pany, of Rochester, New York, t& a large 
supplier of birdseed. Canary fanciers who 
tire of the standard yellow are ttged hy 
French to add a littl paprika to the birds’ 
diet, Soon they may be surprised to have 
red. pets! 

Spices are: again available, though im- 
porters worry about the effects of unrest in 
Indonesia, Daily buving orders flashed by 


cable or radio from American imparters to 


their agents in trading centers set in motion 4 
complex, far-flung system linking everyone's 
dinner table with men and women toiling in 
fields and jungles thousands of miles away. 

My exploration of the spice industry began 
in Baltimore. Hard by the Patapseo River 
stunds the square, many-windewed concrete 
home of MeCormick and Company, the world’s 
largest spice and extract house (page 400), 
The building's eastern windows look. across 
the cobbled expanse of Light Street and down 
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spices, the Essence of Geography 


Tn 1837 two of Henry Slade's sons, David 
ond Levi, conceived the ides of grinding spices 
in the mill, Until then spites had been sold 
to the housewife whole, and each kitchen had 
its own hon wrinder (page 404). Pépper- 
doms were ground on the table in casters with 
i littl crank on the top—a practice followed 
by many persons even today. 


A New Industry Is Born 

David an) Levi Slade ground up half a 
barrel of cinnamon, slung it between two. poles, 
and trodged off across the marshes to Boston. 
There adbey aold their cinnamon, to Ideal 
grocers. and a new industtiy—spice grinding — 
was born, 

Thies ake was bom the BD. & L, Sinde 
Company, whose trademurk adorns containers 
of every known spice, condiment, ant] extract 
bowrht today bw thousands of New England 
housewives: Davidl Slade’s grandsons carry 
on the business (page 407). 

No longer, however, dows the “spice mill 
on the marsh” depend upon the rise and fall 
of Mill Creek's tides, Some of the ald water- 
powered machinery is sull there, but beside 
it stands electrically driven equipment. 

‘The charter vranting the Slide mill excli- 
sive. rights to Mill (Creek power provided 
—aned still does—that the mill must at all 
times: be ready to grind grain for any citizen 
of Chelsea, provided only that the grain was 
raiser! in Chelsea. 

Carefully preserved is one old grinding 
wheel, a round stone that weighs 1,800 
pounds, Noone knows just how old it fs. 
“Tt has always been there,” says Norman. 5. 
Willingham, the Slade grandson who heads 
the firm. 

Another Boston firm, the Stickney & Poor 
Spice Company, is the oldest importing. con- 
cern (page 415). 

Most spice concerns have important side 
lines, such as flavoring. extracts, which are 
solutiins in aleohol of the aromatic parts of 
various Plants: continents: ond insecticides, 

In Dijon, France, the firm of Grey-Poupon 
has been in business since 1777, and for many 
of those years it sold only mustard, Now 
there are other products, and branch factories 
at Marseille onl Paris. Grev-Poupon mustard 
16 sold in-small urn-shaped ¢crocks; The recipe 
is secret, but the makers admit that white 
Wine isan important ingredient. 

Biggest consumer of spices is the meat- 
packing industry. Spice distributors give spe- 
clal attention to seasaning mixtures for such 
products is saute antl hinch meats, often 
using formulas supplied by the packers them 
selyes, In Chicago are firms specializing in 


4tt 


auch service, They also supply special mix- 
tures. to canning and baking concerns, 

Spice importers and brokers make up a 
tight little community in & tangle of martrw, 
fecming streets néar the East River docks, 
in lower Manhattan, 

To see a veteran dealer, T climbed io the 
second floor of a dingy buikling In Front 
Street. There, shortly before hie death, | 
found Christopher Clarke behind a venerable 
rolltop desk. He might have stepped from 
the pages of Dickens. High starched coliar, 
tlastic slerve garters, ond a benign, courtly 
manner suggested o bygone day when Mr. 
Clarke might have been perfectly at home in 
London's: Mincing Lane, once tht world’s 
spice capital and still an important center. 

From his sample room, lined with boxes 
and bins contatning every known spice, issted 
a bealy scent which permeated the entire 
building, This arena blended with others 
waited from neighboring  coffee-romsting 
houses and Fulton Fish Murket, 


Cinnamon and Clissia 


Ushering me into the sample room, Mr. 
Clarke reached into a box and drew forth a 
light-brown stick of bark, curled lengthwise, 
He broke off a piece. 

“Taate this,” he said. He popped a piece 
into his own mouth. 

“Tt tastes like cinnamon,” T ‘anid, 

‘That's what it is.” Mr, Clarke said. 
clonamon, from Ceylon” (page 405). 

He reached into a second box and snapped 
aff another bit of bark which appeared iden- 
ical with the first, ‘Now taste this,” he said. 

“No difference,” [ reported, “It’s still 
Cnn” 

“Wou're wrong,” Mr. Clarke sale trimm- 
phanthly, “The second one is cassia, from 
China and the East Indies, Takes an expert 
like myself te tell them apart.” 

Mr. Clarke explained that in normal times 
Ameriran palates seldom knew true cinnamen. 
Tt used to be a pourmet’s conceit to demand 
the Cevlonese brand, but most exports in this 
hemisphere went to Mexico for use in incense 
burners or for favoring chocolate. Wartime 
shifting of trade routes kept cassia off the 
market, but some true cinnamon trickled 
through, Both kinds are availuble now. 

Mach colorful lore surrounds cinnamon and 
cassia, Both are the dried bark of evergreen 
trees of the laurel family. Cinnamon native: 
to the Malabar Coast of Indin and Ceylon 
and is cultivated mainly on the latter ishand. 

The more full-bodied and aromatic cassia, 
ao known as Chinese cinnamon, js used 
(ummonty in cooking: Suigot emesia, fram 
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French Salad Dressings, Almost as Numerius of Frenchmen, All Kequire Spices 


la the kitchen of Washitietan + Hi Sather. fore] 
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French Indochina, is quoted mast often in 
the importers’ price Wses, Other prides are 
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For some [vipers cassia links are em 
nloved. These are the dred tnimature fruits 
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Early spice traders, bringing their cargne 
io Rome ao Lene Li vrea He Aaa, Dae 
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Smee sacl the tree erew in the center ofa 
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be routed for bricl periods, at great 
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Purple Saffron Blossoms from Kashmir Yield Yellow Dye ond World's Costliest Spice 


These soriers peur Purepur rida had ck TSO) fates te preclepue Pilar reo kur of saffron. Worth about 


S40 wholetale in the United) States, 
favor makes a Tlbile ito a lone war in cooking 
crocs, contains three spice-braring stigmas, 
OF imports go inte drags. 


In the same work, Sindhbad the Sailor tells 
of wreaging frm Hasta to an unidentified 
Bind where “l toos ina great store of pepper 
and cloves aml cinnamon in exchange for 
coconuts.” ‘These sprites he sold at a hand- 
some prot in Baghelad, 

Cassia is mentioned in early Chinese 
herbals, and a spite sapposed to be cassia 
wis mmported into Egypt as eoriv as the 
l7th century @. ¢, 


A Liquid wath Two Purposes 


In Chapter 30 of Exoclue sweet clonamon 
ond cassin are listed amon the ingredients 
of the boly oi] used for anointing the Taber- 
noch and its sacred yveseel4. From the Hook 
at Proverbs, Chapter 7, we learn that o per- 
Ime waz Composed cl CM Meme, 7 bce. sie 
niVIrit. 

Cinnamon mid other Spices Were Cormstiltl 


For 25 cents the tinusewile receives a tiny package, but safiron’s strong 
Each blossom of Crocus sativey, a bulb resembling spring 
Spin, Grtece 
Hinifua thork their foreheads with soffran dye 


Frinee, and India are chief producer: mast. of 


ents of can de Carmes, a preparation invented 
in the Paris pharmacy of the Carmelite monks 
in loll... Used internally as a cordial, and 
extermilly as a toilet water, it achieved wide 
popularity, 

Along with cloves, garlic, camphor, and 
niher aromatics, cinnamon entered into the 
competition of a potent brew knuwn a the 
‘vinegar ol the four thieves.” This was made 
by four men who used it to ward off infection 
while looting the homes of the dead anc) cving 
during an 18th-century outbreak of the plague 
in a French city 

Captured and brewght to justice, the four 
thieves were pardoned in retorn for the recipe 
af ther prophylactic. 

In spite of the sharp distinction drawn by 
the ancients between cessin and cimmmon, 
most histerlins agree that their cinnamon was 
a Chinese product ancl bernen a form of cassia. 
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Fleisher 


aq icel Gentoo Geo Fin & 


With a “Thief” He Draws 9 Sample af Montana Mustard for Laboratory Test 


When the workman at the Stickney & Poor Spice Company, Boston, withdraws the nelnted tube, be 


WH “rough wp” the torlan fibers te close the hale 
Othe Cited States supply grows in Montann 
one of the best grape 
Whole seed is usin in pickiing 

Today, the word “cinnamon” 
as covering beth spices: dnlv dealers ane 
specialized consumers, such as bakers and 
confectioners, differentiate between varieties. 
The fine powder weed in cogkery may contain 
the bark of both trees 

The citinamen tree 2 ready to give up its 
bark when about w1X Vers mc Branches ire 
cut cloge to (he ground, then taken toa shelter 
Where the burk te removed in long. sections: 
As these try, they curl and form the familiar 
cinnamen sticks, or quills. The pruned stumps 
send up new shouts which are ready for cutting 
avain within a vear. 


is accented 


Waste Puaaui Are Lisefil 


grarlec| according to size 
chlor, quality, and thickness of bark, reach 
world markets tied together in lunidles, 
Grinders break them inte small pieces before 
fleeting them inte their pulverizing machines, 


Cinnanwn quills. 


Mustard, of Asiatic orci, fourths in mmny lana; much 
{alitornia 
Atcosd hotiseholders RoW muslin wa pik ibe iT 


wd Washington, Lincotnshire, England, produces 


a8 the prepared table coomdimernt 


Also imported are bags of cinnamon chips 
Or WHShe pHoces, iron which the essential «il, 
useful as an antiseptic and in dentifrices and 
perfumes, is extracted by distillation. 
Venetian and Genoese sailors, pioneers jn 
the spice trade, met caravans from the Orient 
mid sold their cargoes at exorbitant prices 


Wealth accomulate! from spices ariel sjlies 
helped build many of Venice's architectural 
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they made in fools, spices came fo he 
regarded a5 a macessity | iv 
any price; the poor hoarded the few sm all 
rains they could buy, No wonder the trade 
was profitable! 

Various medicinal properties, besides, were 
rightly of wrongly assigned to spices Cloves. 
coriander, nulmeg, cinnarien—these anid 





others were believed capable of curing a long 
list af iis ranging from leprosy to insomnia, 
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With a Power Saw He Cuts Chinese Cassia Bark into Short Lengths for Grinding 


From this operator in- the McCormick plant in Baltimore the 
tiny prowjoce the brown, velvety, aromatic powder soll m grocer 
fines 


chinamean, Which grows mainly in Cevlon. (poe 411 


Then final midiing and 
trimiers packed tighth 


Tath emailer tits 
elit Cassia: teaches the 
between bt andl ite clés polaties 


The Venetian traveler Alarco Folo (te- 
turned from the Orient with tales of serine 
cassia and ginger growing in Chinn, cloves m 
Java, nn Deer And Cito. | asa) On 
the Alnlahar Const of Incin*® 

“larco Polo's Tales Spur Exploration 

Navigators aocl merchants who tead Polo 4 
account began to think that if anyone could 
fod an oll-sea route jo Indin und so obviale 
the difficulties enoountererd by Polo, he oeht 
make o fortune by sailing off to India for a 
load of spices: 

Christopher Columimis, growing up in 
Gena with Marco Polo's iravels o6 one Ti 
spiration, came to manhood with the idea of 
cuiling westward to teach Asin, He found i 
difficult to wel support. At last the Ring and 


Hicks po to 9 cracking machime to be broken 


hutes: Moat people ate unable to. detingaieh 


Quecn of Spain outittterd him with three small 
Vesuels ntl sent him off. 

Columbus soiled westward ond tound land 
—fiit it wae wot the coveted spice lands of 
Ata, 

Fight veare before the Great Admiral’s 
death, the Portuyuese Vaseo da Gama reached 
India by sailing armor Atoes, He out- 
runeuvered the Mohammedan traders, estub- 
lished mercantile relations with the native 
rulers, and returned with spices and othet 
valuables, At last Portugal had a trade route 
with the East.7 
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By this time, the price of pepper in Europe 
had risen beyond the reach of anyone but 
qciiators and noblemen, When Da Gamia 
returned. Portugal forthwith set about keeping 
the price of pepper as near the old caravan 
figures vs piossible, 


Discovery of the Moluccas 

Liter, the Portuguese explorers ventured 
inte the waters east of India, went into the 
Sunda Strait, passed Jova, and discovered 
the Moluccas, the “Spice Islands," * 

The Molucess are a group of half-sub- 
merged mountains surrounded by the Philip- 
pines on the north, New Guinea on the east, 
Timor en the south, and Celebes on the west, 
On the tops of these mountain peaks spice 
trees Hourished, The islands were unim- 
portant dor anything hut spice. but this alone 
was sufficient to put the Moluccas on every 
map of the world. 

When the Portuguese, with their right of 
priority-established by Da (Gama’s discoveries, 
took wp residence in India and elsewhere; other 
strong countries began laving pluns to break 
Portugal's spice monopoly, 

At “Golden Goa,” capital of Portugal's Far 
Fast empire, the Portuguese East India Com 
pany exploited the sale of spices and barred 
interlopers, Thuring the 16th century, when 
Portugal was master of the spite trade, some 
of the finest buildings in the country’s history 
were erected .7 

The Dutch first successfully competed for 
oe hy following the Portuguese around 
2s PL. 

Although the Portuguese hail opened the 
way, it was the Dutch who brought to its 
zenith the highly competitive East India trade. 

In 100 Queen Elizabeth organized the 
British Kast Indian Company to. combat Mur- 
lugiese trade, 

At the same lime, the Portuguese were 
finding their hands full with the Dutch, and 
finally were conquered by them. Then the 
British came in, but the Dutch successfully 
resisted them and became the rulers of the 
East Indies. 

Qvyer Portuguese opposition the Dutch 
geized Amboina, an island in the Banda Sea. 
and made ita base of operutions from which 
they could obtain the test of the Mobhiecas, 
Amboina Gontained what was probably the 
largest clove plantation in-all the East Indies: 
and at that time cloves commanded tremen- 
(ous prices In Europe. Cloves browwht back 
by one of Magellan's ships were sold for 
more than the entire cest of the three-vear 
expedition + 


Amboina also had nutmeg, cinnamon, cassia, 
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and pepper, "The spices of Amboina, Ternate, 
nod the Banda Islands: would enrich all of 
the Netherlands. The Dutch thereupon made 
n spice omonapoly their goal, 

(mn other near-by islands there were pepper 
vines and clove and nutmeg trees: The Dutch 
invaded them at night and destroyed the trees 
and vines, so that no one ‘else should profit 
hw the sele of spices, 

But Nature, unsympathetic to Dutch am- 
hitions, permitted) spices to grow alike on 
other tropic islands of the French, the Fine- 
lish, and the Spanish. 

Cinnamon, almost as valuable as cloves and 
pepper, wax most abundant on the island of 
Ceylon. By 1658 the Dutch had driven the 
Portuguese ont of Ceylon, Under their rule 
the Cevlonese brought the cultivation of cinna- 
mon to tts peak, only to see 2 new master, 
the Hritish East India Company, take over 
in 1796, Cinnamon remained a British 
moncpoly mati 1833, 

Two derivatives are sometimes given for 
the word “clove’—the French clow and the 
spanish clove, both meaning “nail ‘The 
little “nails” grow an small evergreen trees 
of the myrtle family, Early mariners reported 
that under the tropic sun the trees exuded a 
powerful odor that could be smelled far off- 
shore. 

Nutmeg Tree Produces Two Spices 

The nutmer tree is unique in that it pro- 
duces two spices [page 418). When the outer 
husk of the peachlike fruit is remeved, it 
reveals a lacy, scarlet membrane. This is 
mace, carefully removed and «adried in the 
sun, Uniler the mace isa brown kernel con- 
taining the seed, or nutmeg. 

The fact that nutmeg trees vielded two 
spices took some time to register in the minds 
of Amsterdam spice merchants. 

At ome time there was more demand {or 
mace than for nutmeg in Europe, and the 
crusty old traders: ordered, “Cut down: half 


_* See “Airplanes Come to the Ides of Spice,” by 
Maynird Owe Willigms, Naviwac Gpouiaraic 
Manure, May, 1941, 

? Sea, in the Nattowat Googe Macaine: 
“Portugal Ty Different,” by Clement E. Conger, No- 
vember, 1948) osties ard Prope ty Portusal,” by 
We. Robert Moore, Februncy, 1938; “Altitidinal Jour- 
ney ‘Theoweh Portes!" by Harict Chalmers Adare, 
November, (977; “Lisbon, the Cliy of the Frienally 
fay," by Clifford Athion Tinker. Navernber, 1922: 
and “Lishon—Gateway to Wioring Europe,” by Anz 
Wer Kilesimer, Aust, 1944, 

t See "Greatest Voyuee th the Annals of the Sea 
(Mugeinn) Narain Onouarac Macarict De. 
ceria, PORT. 

iSer, in the NariesaL Gewwarnim Masa 
“Ceylon, Twlineect of tee ‘Lion People.’ ” bow Helen 
Trybulowski Gilles, July, 1048. 
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Titel es rial Puctuesy 
Peuchlike Froits of Grenada Nutmed Trees Yield Two Spices 


Amsteriiam merchant weed to belkeve that mohmeg ond mace came trom scperite trees. Sinee the latter 
brought higher prices, tty ordered more “mare tree” pllantet) and multocire deslroved! Luter, they Jearnand 


that sume is the locy, scorlet miembros: covering the mot that contains the seed, of nutmeg 





(singer Comes from Many Lands, but Jomaiea'’s Leads in Sharp, Spicev Quality 


Spread Ot on the sorting-rim oor ot a Kingston warehouse are fogeriiie tits of one el the wldest -spices; 
Like turmeric, a member of the same family, ginger grows: undererundl. 
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ati) find them helpful in teruting minor colds und compeestinna. 


the nutmer trees and plant more mace!” 

To prevent nutimegs from germinating anil 
thereby from growing eldewhere, the Dutch 
kept those ready for shipping in ao line bath 
for three months, Al, therefore, bore a white 
citing of lime water, and.even today they 
wre sti) whitenel—some sav bense of tra- 
dition, others because the lime prevents insect 
infestation 

Malays ¢alled the nutmeg the palo. One 
SUperSstition was that at would grow only 
within the sound of surf 

Some hisiories recent an 


Incident of Lhe 


iath century when Pierre Polvre.. achninis- 
lrater of [le de France, now Mauritius, paid 
a Visit to the governor of Amboina. 


A Visitor Smiigeles Seeds 


Poivre is reported ‘to hive asker! politely tn 
be «hown the nutoies plantathors The pgover- 
nor, Vieldine to his guests request, may have 
driven him arowed the isha] to view the trees 
full of heautiful fruit. 

When Poivre left Amboina, he had both 
nittme dd clove seeds hidden on bie pet 
sam. He took his trophies tu: Mauritius; east 
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of Niadeciscar, amd grew trees from them. 

Ginger was. planted on the Moluccas. from 
roots tirought from China. Tt isa purple-and- 
yellow-flowered reediike plant, whose thick, 
pungent, and tuberous roots were dug and 
scraped, and then dried or candied for com- 
TmHeree, | 

Lang before Europeans had become ac- 
quainte! with it, the East knew ond revered 
ginger, wing it for a flavor, as a candy, and 
iso as a medicine, Ginger was not cultivated 
on a large scale until the Spanish planted it 
on Jamaica in the West Indies, 

Discoveries in the West Indies 

While turmoil raged in the East Inclies, 
the Spaniards were making rare discoveries 
in the West [Indies and in Mexico, Among 
them was o West Indian tree colled the 
Pimento. 

Its fruit contained) a flavor like cloves, 
nutmez, ond cinnamon combined ond woes 
known as allspice, There also were cacao, 
vanilla, and fiery red peppers. 

Spices played a part m the growth of the 
United States, Soon after the Revolutionary 
War the American merchant marine came into 
existence. 

With the former colonial trade routes now 
closed to Americans, they lookee) far afield for 
new ports and new trade routes. 

A New York ship, the impress of China, 
opendéd the Chinn trade with Canton in 1784, 
Massachusetts shipowners became rich. and 
with profits from their cargoes of ten, silks, 
spices, chinaware, and other romantic wares 
they built many of the white houses that still 
stun. 

Capt, Jonathon Carnes. of Sulem, loaded a 
Careo of pepper in Sumatra in 179] and sold 
it back home for a profit of 700 percent, 
For a tite Salem was called the “Pepper 
Fort.” Jn 1803 the United States. exporter 
more than 7,500,000 pounds of pepper, much 
af which had previously been landed in Salem, 

Yankee sea captains brought back from 
the ports of Trdia itseli a new flavor in the 
repertory of American foods, That was curry, 
a subtle blending of several of those famous 
spices which have pone into the making of 
history. 

Occidentala know only one curry; in India 
each kind of fish and fowl has its own blend 
of curry spice. 

Curries in India give zest to commonplace 


ington. 
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nee, One favorite curry recipe is composed 
of coriander seed, Madras turmeric, cinmarman., 
cimmin seed, cardamom seed, fenugreek seed, 
Jamaica ginger, cayenne pepper, pimento, 


black pepper, long pepper, cloves, and nutmeg, 


Men who deal in spices today compete 
briskly. but their operations are a far cry 
from the tricks of the trade of a few centuries 
a0. 

McCormick, French, Slade, and dozens 
of other competitors throughout the United 
Stites are united for their common good in 
the American Spice Trade Association, one 
of whose principal aims is to educate Ameri- 


tun cooks in the proper use of spices, Its 
influence is wide-spread, since the United 


States is thir world’s major market for spices 
today (page 410). 

The association maintains a staff of tech- 
nical experts who are forever on the lookout 
for new spice sources and ways to use them. 
For many years practically all mustard seed 
was grown in Europe, South America, and 
India; now much of the American supply 
comes from California, Montana, unrl 'Wash- 
The finest mustard, however, still 
grows in Lincolnshire, England. 

Croshy Gaige’s big moment comes once 4 


year when be helps plan the menu for the 


association's annual dinner, which draws spice 
merchants, afl discriminating trenchermen, 
from every part of the United States. 

He prints the menu on his private press. 
He always gives it a distinctive touch, such 
as using, instead of ink, a yellow dve made 
fram, saffron, one of his faverite spices, 

Shakespeare Wrote of Spices 

A recent menu bears a few Shakespearean 
words on the subject of spices in which Clown, 
in. Jive Winter's Tale, lists his needs for a 
Boheminn sheepshearing feast: “IT must have 
siitron to colour the warden pies, mace; dates 
—none, that's out of my note: nutmeg, 
seven; 3 race or two of ginger, but that I 
may beg; four pounds of prunes, and as 
many of misins o° th” sun.” 

Spice men show no-alarm at reports that 
concentrted favors, mace by distilling the 
essxntial oils of spires. will someday take the 
place of whole spices: They feel that man 
will be eating products of plantation and 
farm, and not the test tube, for many cen- 
turies to Cone, 

“Nothing beals Nature,” they say, 
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Enter through beautiful 
Gallatin Gateway 


To see Yellowstone at its best, you'll want 
to enter via The Milwaukee Hoad's acenic 
Gallatin Gateway. You get 55 extra miles 
of mountain motoring through Montana's 
dude ranch country, And what a world of 
wWottlers les ahead. 

America’s greatest vacationiand offersthe 
mystery of Old Faithful and scores of other 
coysers...the beauty of the Grand Canyon 
with ite thunderme waterfalls... the 
enchantment of mile-high Yellowstone Lake 

bear, elk and buffalo... fine hotels, 





FREE ILLUSTRATED FOLDER 
tells about Yellowstone and the Rocky 
Mountain dude ranch country. Write H. 
Sengetacken, Passenger Trathc Manager, 
O07 Union Station, Chicago 6, Illinois. 
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THE SAFEST, MOST COMFORTABLE WAY 
TO GET THERE! 
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Behind the dial is the Aeart of your busineas—your records! Think—how could 
you continue after fire destroyed your inventory records, accounts receivable, 
tax records, deeds and contracta? How could you even establish proof of loss to 
collect your fire insurance? 4 out of 10 firms never reopen after losing their 
records! That's why your safe is so important! 


How You Can Be Sure Of Your Safe 


Look for the label of the Underwriters’ 
Laboratories, Inc., on your safe, Don't trust 
any-eafe that doesn't have it! Modern Mosler 
eafes pass their toughest tests with 

plenty to spare—you can depend on Mosler, 


There's a Mosler safe to meet your 

requirements exactly, at leas than you'd ' : 
expect to pay. Find out about it now, Mosier “A” Label © yi 
before fire strikes! Fill in the coupon "resistive chest for dual protection 
below and mail it mow, against fire and burglary. 


Je Mosler 
Safec 


Main Office: 320 Fifth Avenwe, New York 1, M. Y. 


Dealen in principal cities, Factories Hamilton, 0. 
Largest Bwlldors of Soles ond Voulla in the Word 
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while we move a mountain! 
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Listen to THE RAMROAD HOUR, presenting the world’s great 
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musical shows. Every Monday evening aver the ABC Network, * 


6-8-45 Eostern, Mountain, end Pacific Time; 7-795 Centres) Tire. 
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For sharing the frozen food you buy 





Now! Save on every food dollar 


—yet eat like a millionaire! 
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Center of the Stage 
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spretligiat when the inspiring story of the 
Spits tremens goclustricthinationt 
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Avginst o buckeround af traditional 


char and hieteric beauiv... supported 


by a full cast ef natural advantages and 
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HiV-mile Southern Railway System. 
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and Her bin hanted Mitvor 


is, UL there was a little process who was 
very good, and kind to all about her, And because she was so memo, her larry podmiother 
il] pened ta her one cay ind said; “lam ody Le Vou aon Enehanted Mirror, When 
you lawk tn it wou will see and hear things thot are for aw av—oeoven to Hie Lorthe=t coruers 
of the earth, Through it, skilled musicians will play for vou and learned men will 


spwtak to ous This Knchanted Mirror will brine lo you moch pleasure anid ew peor 





understanding. so that vou may live your life in wisdom ond heyiprisess, 


There is no more precious 2ift that | ean ive.” 
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Wonderful for vacations, gute hub of 
America’s greatest sunshine fun-land. Bur bete's 
a bettr idea, Abouniding OP Potititie: of a young, 
AP eTCSuVE Metropolis Gre OPEN Up 
brighter, happier way of life for 
thowwands of new Aremaovent soe 


FREE: MIAMI'S STORY IN FULL COLOR gz 


4 INFORMATION DIVISION, ROOM 404 
CITY HALL, MIAMI, FLORIDA 


Oo come for = visit 
dwt for a lifetime! 
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THE FIRST STEP 
OF YOUR TRIP... BUY 
NATIONAL CITY BANK 
TRAVELERS CHECKS 





@ Sefer than cosh, but just os apendable 
—tverywhrrm you trowel 

@ lt lost-or stolen, uncountersiqned, you 
get o promp! refund 

eo Afford instant idontifcotion 

« Good uatil used 

@ Coal only 7Se¢ per 5100 

« Buy them ot your bonk 


NCB 


TRAVELERS CHECKS 





BACKED AY THE NATIONAL CITY BANK OF MEW YORE 
Pers Fe Wirwded Werte: Bending 
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MEALLY SEE 


tall 





Naanaie You ceallyw discaver Fouartape 
Parte With Linpelmes ...Phirtesn sep. 
arabe tour comibes ... ¥en fama 
Venlee gities.,. nitadt-the way hamlets. 


Wie bee vi Linjelwess means sompenel led 
highway comiéort,.. recline sruts 
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Sundinevke gre Iavutery.,. two drivers 
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Travel only Auris «lay , Mend 
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ASE FOUR TRAVEL AGENT 
Or write for folder io Dept. NL G, 
LINJEBUSS 
Swedish Troo-Evrgpeon Baa Lines 
620 Fitth Ave. New York 20. M. ¥, 
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if — VACATION in Cool, Cdlorful 


/), COLORADO 


FEuayorthe unending delighes of on Old Wert vacation in 
Colormdo— Amer + scenic wonderland, Explore pre- 
hnnmne chi dwellings, toned shoe towns, vast sand 
dunes. Paved highways chiougeh hacky Alountiinsaplen 
doar, padenh tinherhine flowers, HO mile of snorw-fed 
trout streams: Cool, invigorating days Ab inet Rit apey 


COLORADO Seine | 
255 State Copitel = Gbenver, Coloreda 
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sha writing exse, such depend 
never before existed im any pen 
mink have new materials made thwin pas 
14 precision bdvanees mark the new “§ . 
With al, writing is gliding, Even filling be | | c : 
ones & pleasure — quick and sure. You vee” > —— 
the ink level. There's a new puurd against th 
leaking—even at the highest Hight levels, 
But these are only a few of new 31's od- 
vantages. To bear the full story, tev the new NEW POIOFILL FILLER «© VISINLE INK SUPPLY 


Parker dealer’ mh * PLI-GLASS RESERVOIR « AXCLUSIVE ISK PLOW 
Pen NOW al your Parker dealers. (lisse GOVERNOR «© LLAYER FRSULATIGN «© HI-PLITE 





yours—for keeping of giving—from 7 rich LEAK PREVENTION «© GEDEATER WRITING MILEAGE 
» FLATHESIUM-TIPPED POINT « “LIVED METAL" CLIP 
colors anid black. Custom points, 41 OTHER SIGNIFICANT ADVANCES 


Pens, $93.50 up, Pencits, $4.75 up. Sets, 
from 319.75. The Parker Pen. Company, 
Janesville, Wis:, U.S. A.: Toronto, Can. 
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.. for a glorious preview 
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exciting 1949 vacation 
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bodget, Meaqwhile, mail coupon for 


colorful 32-page booklet, 


* {FASHORE AELORTI 
* MOUNTAIN SETREATI 
* BEETFUL LAKES 


* THRILLING FRING 
* CA) GOARDWALAS 
* HISTORIC SHRIMNED 


VACATION ‘HOST TO THE NATION 
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NEW JERSEY COUNCIL, 

DEPART MEAT CF CONSERVATION AND 
EOMOMIC DEVELOPMENT, 
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TEENTONM FF. MJ. 
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America's finest television is now 
combined with the nation's most 
wanted radio-phonograpn. 


Write for booklel, “Grocious Living” 
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COMPLETE CATALOG DPON BEQUEST 


STUDIO AND 


LABORATORY 
i174 A. RANDALL AVE., DEPT. 4, MADISON 6, Wri. 
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Here they ore, a¢ revealed in » 108 survev of U.S, travel 
preferences: Alaska Cruise « British Columbia « Cana: 
eT Horkies + Lroee-(Coomada Kail ‘Tour = Fustern (ities 
dm the Lawrentions « Gast and the Sagoenav « Lake 
of the Woods « Muritime Proviners « Highland cl 
Omntarian » W TL) oa ari Hudson Hav, AT ake hr chinine 
—then have your nearest Conadian National office sive 
vou the whole story — Hiner artes, pliers in see ood Stuy, 
omts—everything you need ta belp you plan exmetly 
the right vacation fur you. "We'll tell you where and 
take you there.” 
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THe RAIECWAY TO EVERYWHERE IN CANADA 


Lanoclae Neto! offices me US —Bostes, Buffole, Checcgen, Crnesencift Cortef, 
Bulges Fania Ole, Loe Angeles Arnccoetie, Mew York, Philadelphia, 
Pipsoergh, Portiind. Me. -Son Franchion, ‘eigttie, 50. Lewis, Woskingitn, BC 
ln Comeda, FSD MoS) St. Weonhtecl Alo poanorts raguvived of LL, 5: ctimesE, 
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at their very best! 
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SAN DIEGO, 


y a 
COUNTY al ; 
OH thang, To come row ! ? Sa 


\ few days spentnow in Ti ean Diego County will 
reaowaken your whole mterest om brie’ Travel o 
hcormche ca mile 4a Riwviera- like scenery, extend. 
ine inte Old Alexica, Al opor through cpt 
inland valleys losh with Spring. Sweep up a 
mountamnside an modern roads and drop inte 
the Borrego desert beyond. Picture panoramas 
an every hind. A gay city awa you Of San 
Diego Dhat A brett lund oniy AQ phinutes 
South. Wet, is bigh time you 
head for San Diego, where 
there ia more of everything the on 
true Seoucthern | hifi others C3 
Accomiiiedoions of all cepa, 
Ask your trated AZeR 
Gand aow far FREE literatures 
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for a brilliant 
close-up view 
... for ease 
t of handling 


Only advanced optical design and pre- 
ceron manwlactire can resui tn the 
brilliant sharply-dehned cfoteawp view 
yoy want in a bingculur. Wriie tor 42 
page booklet thut tells whar vou should 
teow about “ARiooculars—and how to 
chowsde them.” Bousch & Lonib Cyptical 
Co.,, 28240 Lomb Pk,, Rochester 2.8.7 
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Lwery season 1s 
Vacation season in colorful 


Southern California 


scuthern California hay a magic ingredient tulled 
DRY SURTNOPICAL China TH that inakes ctv ESE) pst Zhe mach fan 
at the! ent! Weathermen will tell sour it's: Exclieine to 
Southern California in North America, Geeurs only fal areas 

beter the fiend teopier and the weather to the north, 
anal uwnnally cher mouniaing are clase to the wea 

Curr erates are: Adie ioe lier aede renanel: totaly rene: 
much sunihine; dbundones of fruits ane flowers, 
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SP UTHE EE ls three mithe af Yuu fl Oe Tipry slept hh r- Fall la anather sunt Oar nem winkers are itis 
airconditioned warmth. blinks nights, Swimming. And there ate the desert the ticket for thou tangled 
Wilefiiwers. Oh Wie blos- gurfboardine in te Pasihi pilin rraiets, diwer sims, eres. Hedeht fuwers... 
pons: Funat mounthin, Mile-high mountain re the date hurvest ih our green hill: Suntanning by 


deertancd seuhore resorts, sorta, Open-alr eoneerts, own litth bit of “Arabia”, a paln-shaded devert pool, 


Visit the old tinsions, foreign market places, the citrus 
empire, coovie center of the webrledl, wiirlel-fanenns horse. 
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peek. BEAUTY 


® Soon Spring will 
bloseom out in Missouri 

.. ¥ocatlionland of in- 
spiring beauty. See the 
famous dogwood and | 
redbud pointing the 
countryside... the fresh | 
olr perfumed by oppie 
blossoms. Mony resorts: 
now open, Come... 
play and rest, | 
Send for FREE FOLDER 
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Aland of beauty ina pageant of 
Springtime color. . . that's Vir- 
ginin in Apriland May! Hercoun- 
trvside 18 never More porgeous ... 
her calendar-of-events never foller 
ee + ber atmosphere never gayer. 
Make your Spring trip to Virginia, 
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From early May to lois November, Tennessee 
ig em Ideal Vaootion Land. Every month hos 
is own appect, Prom ihe first ecrly wild: 
flower bloom in Apri] through mognificent 
Bhedodendron dispicys in June © fhe @or- 
geous Fel] coloring ending in Nerember. you 
will find Tennaasee entrancing, Economical. 
too! Accommodations cos! leas than in most 
ricies, Hl you did mot get pour FREE copy al 
the ailver book, “Tennessee” lori year, send 
tor your copy HOW! 
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| Found a New Way 


And, Believe Me, I'm Grateful to 
Modern Electronics 





FREE BOOKLET 


Learn what modern science 15 doing to solve problems 





of hearing Joss tor people cruelly handicapped. New, 
tiny, electronic device gives new hope. 


SEND COUPON NOW FOR TOUR FREE BOOK! 


Precision-fitted to your tndividual necds. 


Send coupon today! Pee eet Seleie Hamer AS Ley Lee, PER eet 
| . fe” Len tient Ley 1450 W, 19h Seee!, Crienge 8. Il 
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14So Wi. 1Fth STREET, CHICAGO 6, ILL. 
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‘ The Land of 
Enchantment 


Limite! horeons stretching away as far as the eye can 
c...rugged mountain ranges, covered with millions 
af acres of primeval forest, hazing to amethyst in 
the distance... the lingering romance of Spanish 
rnpiivders and ancent Spanish culture, of pioneer 
and robust Ohd West, of pictoresque Indian focbios and 
the throbbing rhythm of age-old ceremonial dances 
eee 8 Good of colar, of romance and action, of pee aa 
and solitude! Its very Vattness will enthrall you, and 
whether you wish to laze at in finn Guest Ranches in 
the dry, imvigorating air under brilliant sunshine from 
turquoise shies, explore its great virgin wilderness 
Orcas, Vist 1th many historic cites including eight 
Naoennl Monuments ond Carlsbad Caverns Nurional 
Park, photograph im majestic scenic beauty, or merely 
commune With yourseH umide serrcundings that wieds 
can never describe, thi Land of Eachanement will 
fascinate you. Share it with ua, you'll never forge it! 
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— eucent Manager 


Sun-bathe on rool 
gardan overlooking 
beoautitul Baytront Pork 


bordering sparkling, 
Bland-dotied Biscay 
Boy. Mew, air-condthoned grill and cocktail 
lounge, Cceonfront cabone privileges 
Ideal downlown locoton. Moderate robes 


fotee EVERGLADES , 


LEONARD K. THOMSON, Mgr 


Cruise in the Sun 


to the fascinating ports of the Orient 


Enjow El lasy dave on the =5. PRESIDENT WILSON oF 


54. PALES CLARA deere fet poster derary liners 








Alow ia the Vee fa pe! eos from ital! 
—=to lownge in the sun while you eri 
unoetil'y jo Hawall, the PhRilipoiaes 
Lhing and topen. ls a wonderful life 
nt eno=—o completely culferen) world 
where you ll live in ao booutiful ait 
condificaned afaiedaeam, vaguyt heodgudr 
fetta! tea Ged abrood. fou'll anjoy 
Galrcious meals, aad oUF tereife all 
De the finest. Deck sporh, bw TTP, 
Gor golore—ali fia cad mare far 
Your Pilechidite 
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Ports of call: Son Fronceeco and Los 
Angeles” to Honolulu, Manila, Hong 
Kong, Shanghai, Kobe, fokohomea 
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Geperlinent G-3. 3 Colifornia St , Seen Promise #, L_ollformea 
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This year we hope to supply 
pvervone® who wantle o dacobsen 
pore Pr Maver Ta fstwre 


YOU St! Li iil ret aabai one of 


‘ these fine mowers, t's :mot 
\ too -eorly to eee your 
\ Jacobsen dealer now 
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Tie we oe VOLUME! 
CONCISE 


aan Gf thee World's 
Famous Men ood Women 
.. from the Beginning of 
History te Our Gen Thames... . 
ond from Every Field of 
Human Activity! 
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Fishing 
Every finhetman needs ‘Fish. 
ing—Whatl Tackis and When" 
-7'6 pager of hshing hints, tien 
pictures, South Bend 
ackie. Write foday! 

NIP-i-DIOQDEE 

Hew, ceemi-woodless 
high-floating suriace 
bait. Fish-tamplting ac- 
tion. 6 Hnishes.3/o ce 
SOUTH BEND BAIT CoO. 
r20 Wigh St. South eee 77, Ine 
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* FOR THOSE WHO CANNOT 
‘OR SHOULD NOT CLIMB STAIRS 
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|| Wear False Teeth 


yet my mouth feels 
| fresh, clean and cool- 
thanks to Polident!* 


*“| know thot dental plates that feel hot and 
sticky ate a warning sign... 40 1 soak my plate 
in Polideant to avoid Denture Breoth.” 

Mes. CW. ALY Doyton, Obro 








Vi nat & woncert ta! fooling to have a pinte 


that feels fresh, clean and cool from a Sook plinte or bridge 


Ayeienic Polident bath! dally—fiftean minha: 
A i j ig , a mora—ld oa frewh, 
Are fay it po It i= to Know that there's claansing solution of 


no Denture Breath to offend your family Races one eee 

7” Ten 1c , : 

or Trends: No Brushing 
emember, dent plates need the special 

care of a special denture cleanser. Use 


Polident every day. Its quick, easy, eco 


nomical, etherent— the world’s largest sell- POLI DEN I 
ing centure cheinset. | . 


Recommended by more dentists than any other denture cleanser 
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Amazing New Cream Holds Tighter, 
Longer than anything you've ever 
spa | tried or double your money back 
anything Te AF 
co, POLI-GRIP 
=F, 
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Lengthening His Waistline . . . Shortening His Life-Line 
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Like one oul of every four people in 
Or COuUntryY tiday, this man weighs 


more than he abwafed. 





Doctor aay one of the Preeti OVA} 
wrinht tends to shorten life te thet it 


Pile an additional burden on the heart 
und cireulatory svetem, It has been 
Mlimated that 10 pounds of extra fut 
require the development of « half o 
mile of blood veranels. “To maintain this 


If he loten those exoeae poundsa— 
brings his weight down toe normal and 
Aes LP Eee —heer Weil) devo acral feed better. 
Furthermore, fe til] prodahly (ibe longer. 


Statiation how bhatt w eight rere thier 
10 per corto! pee |, fe espaetarey 
i Sau filoced about 20 per cent. 
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The firs! stop in any weight 
reducing Program 14 bo see [ha 
Phivertion, foreniy he ie cus) 
Red te determine your fest 
tiie. aA six-foot man weigh- 
Ing 166 pounds moy be 20 
unde overwieht if he hes o 
slight frome, while if he has a 
large frame that weielit could 
be considered nmaprtinal. 





Proper diet is maecntin! for 


cuntrolling weight. Most over- 
worht occurs bec ites Che body 
ken in mere food than tt can 
se up se enerey, waned the ix 
cote it abies as fat The diector 
will limit food intake while 
nwiliiny pure vour diet conteine 
oniweh eraentiin! elements te 
protect general health, 


By faithfully following the program yur 


coctor suggesia, it is generally possible to 


lone weight surely, atemdily, and safely, For 


othe hist ofall information on this subsided 





TO VETERANS—IF TOU HAVE NATIONAL 


LMaittmin 4 


ezcces body tase, the heart hae to work 
indies, Portanatelly, with: wood madital 
GIP, OVE cin bnanaliy ie ocorrectin, 





Some exercise in necessary, 
but one should net expect to 
rechice jit by mercising, [ysa- 
[rs Warn wi would hawe to 
wok 36 miles to lose one 


pouiticl. Sirona ewerciae ay 
miso incregee the appetite wnd 
make it harder to reluce, So, 
rely cn YOuUr phwdcian fo Pet 
dInnend the proper onerciae, 


Metropolitan Life 


Insurance Company 
pend for Metropolitan's free booklet, (a MOCO COMPAS) 
39-N, “Overweight amd Underweight.” 


‘Siw Youn 10, 8. ¥. 


SERWICE LIFE INSURANCE—KEEP ITI 
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These Greyhound features add up 
to the smoothest, most relaxed ride on American Highways 


Step aboard oa Grevhound SuperCoach, sink 
back in one of the deeply-cushinoned, bocy- 
contoured may chairs... and you'll know 
why Greyhound offers the most reerful ride on 
American highways. This skillfully designed 
seat istandard equipment on thousands of 
Greyhound buses), plus many other features 


of wdveneed engineering, make an hour's trip 


or a cross-continentil tour an wdventure in 
relaxation. But SuperCouch comfort doen't 
mean super-prices | Grevhound travel to all 
48 states. Canada, Mexico, costs far less per 
mile than any other rype of transportation — 


a fraction av wach as driving your out Car. 
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SHEAFFER’S SENTINEL 
Worlds Greatest . Pen Value... 
at 00 


Meosured by any ttandord, Sheofer's Sentinel m today's 
most outstanding pen value. For Sheaffer employs. the 


costliest of all pen moterials—the most efficent mechon- 





ical precision—and the skill of gifted craftamen in creating 
the pen you'll prize of your conser! componian, Try 
sheoter's Sentinal today for a new writing experience! 


Vo oA. Sheofler Pen Company 
Fort Madison, lowo ond Malton, Ontario, Comodo 
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Pratpwiey, $10 ‘ 
Comiele Sel, PNG ee lel tar 


Aggiignts in Bhat Erin ant Bleck 






Le me 


Shup moket any pen write beter, lost longer: For sole of all good declera 
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A GIFT MEANS MUCH MORE WHEN IT'S MADE BY SHEAFFER'S 


Users of Kodak Flash Bantam 


Camera, Kodak 35 Camera, 
or any other “miniature” 
with f/6.3 lens or better 
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with Kodachrome Film = [{_ gos meee _ 
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Fustman Kodak (oompaiy, Rochester 4. N. ¥. 


[Prices subject fo chonge without notice) 
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You—who like tw tee off on a velvet-green 


course againgt a hbecksdlrop of powering moun- 
wins... who are cehilarated by swimening in 
crystal clear lakes . whe reltat che rag-cf- 
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A great sports state 
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Gur 3.400 miles of well-stocked fishing 
Strom oo | SS) acres OF PUTLACe Wahers 
are havens for water sports, Pennsylvania has 
the fnest deer and bear hunting in the Ewst: 
Accommodations range from Camping 


grounds to luxurious lodges. 
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NATIONAL GEOGRAPHIC SOCIETY 
Dept. E-F, Washington 6, BD. C. 
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AH. PARROW, Publicity Director [y 
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THE MASTER KEY TO 
Geographic Knowledge 
NATIONAL 
GEOGRAPHIC 
WY ON CF-VA ICIS 


Gtricishvam ioe 
1899-1948 


HE treasure house af outhentic toformation 


in your BATIONAL GROOBSAPHIC 
from L809 through 1945 i 
National. GeoGeaPH 
Inder, 1800-1006, with it 


MAGAZINES 
opened for you by the 
MAGAZINE Cumulative 
Loon pan Ving Sun prpee ment 
for 1947-45. It contains 23,000 references to topical 
headings, places, nature subjects, auliars, tithes, 
tiaps, and pictures. Also included * h. history af 
the National Geographic Society and its Maarine 
iV Gilbert Grosvenor, with 80 illustrations. 


Whether you have only a few back numbers of 
the NATIONAL GEOOURAPHIC or all G00 of them 
16090 throurh 1945, this Indew will enuble 
you instantly to select and Incate all published 
muterial on the subjects in Which You ore jnter- 
ested, The Magazine and Index together are the 

pictorial GOs, Fares, arc 


equivalent of a 
comprehensive encyclopedia of worhl EropTapny 


from 


im homes, schools, and libraries, 
ot [eee than cost 24 
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soe of The Socetr's educational) services Alus 
cloth oovers; B57 pages: 7 x 10 mebes. 52.50 in 
1 a EERIE BE js 2 fers Gy, 1 Teed re pul el 


1o47.48 Supplernent to 1899.1946 Index 
Can Be Purchased Separately 


Members owning the 1899-1946 Indes will find 
daily use for this aupplement which indexes the 24 
BaATIONAL GEOGBAPHICS for 1947 and 1944, Price 
oF fh dap pderpent afore is £00 nr f i Mu foe 
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NATIONAL GEOGRAPHIC SOCIETY 
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Just on aprig of white heather—but yoru 
con be sure we'll keep it alwuys! 


“*Tt's good luck, ye ken’, the old man told us. ‘May it "mind 
you of happy days here, and call you soon back toSeotland." 
“Well, ruext Sumimer’s not so far ahead... and already we 
foel the chorm working, 


“For this keepsake does constantly remind ue of the most 
wonderful, most varied of vacations, 
and the rea 





warmth of the welcome we found 
everywhere in Britain. 
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Where more than half-a-million visitors ‘Much os 4 ‘a "Ne ; York 


from overseas found a Royal Welcome in 1048, = iz, New York. 





LINGUAPHONE 
iS YOUR PASSPORT 
To the World 


ln your owe here, elene or in oa group 
you con now learn lo ipeak ony of 2? 
langucges, quickly, easily, correctly, by 
fhe werldlomows 


LINGUAPHONE Conversational METHOD 





Approved by educator, it ho alded thousonds fo batter 
robs, cultural enjeyment, brodder life. Send for FREE Book, 


C Approved for Veterans under G, |, Bi!) of Rights. 
om Sue w Couns LINGUAPHONE INSTITUTE 


60 RCA BUILDING, NEW YORK 20, WN. T. 
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PLEAS FULL If HEE RE SPL MTEC £397" Mail Th fH hice AA = 
Recommendation for Membership 
IN THE 


NATIONAL GEOGRAPHIC SOCIETY 


*The Memborahtip Dues, Which Are for the Calendar Year. inclode 


Subsecripfion to the National Geographic Magarine 


To the Secretary, National Geographic Society, | 
Sixteenth and M Sitreete Norfhiweef, Washington 6, BD, C.: ipo 


I nomirnate 


Occupation weenie 
Tala ialertoadian je bmp lh ihe peeorda! 


Adaress 
for membership fa The Society. 
NVame of nominating member 


Address 
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The silent eloquence of a lovely family monument, 
standing serenc in an appropriate setting, has a depth 
of meaning that words never can express. 

When that monument is Rock of Ages, you have 
the assurance that it will remain in all its eloquence 
and beauty through long years to come. For every 
Rock of Ages Family Monument is backed by a 
bonded guarantee to you, your heirs or descendants, 

Many thoughrful people 
choose theit family mon. 
ment—as well as their ceme- 
tery plat — befo re the need orien “How To CHOOT A FAMILY 


woNUMENT,” Oo large Ulustrated book is ovatlable- without ALWAYS LOR 
charge or obligation. Wrire to Rock of Ages, Barre, Vt. Or ask FOR THIS SEAL 


foracopy trom the Rock of Ages Dealer 1h FOE CCFPEITLLITy, 
You'll tind his name in the (Classified Telephone Directory. (ROR 


ROCK of AGES “ey 


AARE GRANITE FAMILY MONUMENTS 
dealer for proof of permanence in any cemetery 
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Mavamline A 





a 


ne ; an 


if | tm 
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AND FEATURES 
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Completely new in everything bul clechne locomotives to trim new 
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